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CHAPTER 1. INTRODUCTION 
Background 
In Taiwan, the Republic of China industrial/vocational education is the main 
source for the preparation of entry-level skilled workers for industry. Since 1953, Tai­
wan has had six four-year economic-development plans, which have changed Taiwan's 
economic structure from an agricultural to an industrial economy. Since then, by en­
abling rapid economic development among developing counties from 1953 to 1990, 
industrial/vocational education has played an important role in developing manpower 
resources in Taiwan. 
Extraordinarily rapid economic growth and the large increase in per capita in­
come (from US$96.00 in 1951 to US$7000.00 in 1989) has won Taiwan the praise of 
many countries and made it a model for other developing nations (Yen, 1989). During 
that period, however, environmental protection was not considered as important as 
the rapid pace of industrialization. It is now recognized that environmental pollution 
has extremely serious negative public-health and ecological effects, as well as degrad­
ing the quality of life (Chien, 1989). Therefore, active and effective protection and 
improvement of environment are important policies to be taken by the government 
of the R.O.C. 
Vaughau (1972) believes that the problem of environmental deterioration must 
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be attacked on three fronts: 1) engineering, 2) enforcement, and 3) education. He 
also believes that environmental education is a key point in environmental protection 
work. As Cook (1978) stated, "The purpose of environmental education is to teach 
people to understand their total environment, not only what it was, but how it 
worked, as well as why problems existed and what it would take to fix things" (p. 
32). Moreover, according to the final report of the Tblisi conference (1978), the goals 
of environmental education are: 
1) to foster clear awareness of, and concern about, economic, social, politi­
cal and ecological interdependence in urban and rural areas; 2) to provide 
every person with opportunities to acquire the knowledge, values, atti­
tudes, commitments and skills needed to protect and improve the envi­
ronment; and 3) to create new patterns of behavior of individuals, groups 
and society as a whole towards the environment, (p. 17) 
Thus, Stapp (1969), Linke (1986), and Vinton and Zachmeyer(1986) believe that 
effective environmental education should be an integral part of the education process, 
centered on practical environmental problems, and of an interdisciplinary character. 
The United Nations Educational, Scientific, and Cultural Organization (UNESCO) 
also recommends the following trends for environmental education: 
... inclusion of environmental topics in education, training the personnel 
required for the development of environmental education, development 
of teaching materials, and consideration and establishment of a national 
institutional framework for environmental education (UNESCO, 1980, 
p. 36). 
Obviously, teacher inservice training or education in environmental education 
plays an important role because even the best curricula and the best teaching ma-
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terials cannot have the desired effect if educators have not fully understood the ob­
jectives of environmental education and are therefore unable to direct the learning 
activities and experiments involved in such education or to effectively use the mate­
rials available to them. 
Before 1986, however, few program was offered to introduce environmental ed­
ucation into the industrial/vocational senior high school curriculum, to encourage 
students to become more aware of their local environment and related environmental 
problems, or to motivate students to participate in environmental problem solving 
activities (MOE, 1986). Moreover, presently, practicing teachers' awareness and at­
titudes towards environmental education are far from optimal (Hong, 1989). 
Therefore, to continue the development of industry and at the same time to 
implement sophisticated environmental protection tasks in Taiwan, environmental 
education should be treated as the high priority issue and should be incorporated 
into the industrial/vocational education system. Moreover, teacher inservice training 
programs in environmental education need to be planned, designed, implemented, 
and evaluated. 
Statement of the Problem 
There is no universal model of a country that has incorporated environmental 
education into educational processes (UNESCO, 1980). Approaches, procedures and 
progressive stages of integration must be set up according to the specific conditions, 
major aims, and educational and socio-economic structures of each country. Until 
now, no researcher in Taiwan has dealt with the need for teacher inservice training 
of educators and thus, no effective model of teacher inservice training program for 
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industrial/vocational senior high school teachers exists. This study is designed to 
investigate whether a procedural of inservice training for environmental education 
is required. If there is a need, then a sequential procedural steps of training model 
for effectively implementing environmental education goals in industrial/vocational 
education system at the secondary education level in Taiwan will be developed. 
Purpose of the Study 
The main purpose of this study is to investigate the perception and need of teach­
ers in terms of inservice training of environmental education in industrial/vocational 
senior high schools in Taiwan R.O.C. The specific objectives of the study follow: 
1. To identify the perception of teachers towards inservice training in indus­
trial/vocational senior high school level; 
2. To identify the needs of teacher inservice training for incorporating environ­
mental education into the industrial/vocational education system; 
3. To identify the content of inservice training programs; 
4. To identify development trends of teacher inservice training; and 
5. To develop a sequential procedural steps of inservice training for incorporating 
environmental education into industrial/vocational education systems at senior 
high schools. 
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Questions of the Study 
1. Do teachers who live in different areas, or of a different genders, or serve in 
a public school or a private school schools have different perceptions about 
updating their levels of environmental knowledge? 
2. Do teachers who live in different areas, or serve in different types of schools 
have different perceptions about the content of inservice training program. 
3. Do male and female teachers living in different areas have different perceptions 
about training time, or formats, or organizations for teacher inservice training 
program? 
4. Do male and female teachers living in different areas have different perceptions 
about what teaching methods should be employed in environmental courses? 
5. Do both public school and private school teachers have different opinions about 
administrative support? 
6. What are environmental education trends of teacher inservice training? 
Hypotheses 
This study will test the null hypotheses listed below: 
1. No significant differences in perception will be found among teachers who live 
in different areas, are of a different genders, serve in public or private schools 
about their need for updating levels of environmental knowledge. 
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2. No significant differences in perception will be found among teachers who live in 
different areas, or serve in different types of schools about content of inservice 
training programs. 
3. No significant differences in perception will be found among teachers living in 
different areas about organization for inservice training. 
4. No significant differences in perception will be found among teachers living in 
different areas about time preferences for inservice training. 
5. No significant differences in perception will be found among male and female 
teachers living in different areas about inservice-training formats. 
6. No significant differences in perception will be found among male and female 
teachers living in different areas about teaching methods to be employed in 
environmental courses. 
7. No significant differences in perception will be found among public school teach­
ers and private school teachers about administrative support for inservice train­
ing. 
Basic Assumptions of the Study 
The Researcher makes certain assumptions that serve as the basis for the study. 
The following are assumed to be true: 
1. Teachers are willing to learn essential knowledge on the job . 
2. Teachers are willing to be involved in more flexible inservice training. 
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3. Well-designed inservice training facilitates the updating of teachers' knowledge. 
4. School supervisors are willing to support the inservice training program. 
Delimitation of the Study 
1. The scope of this investigation is limited to 65 selected industrial/vocational 
senior high schools in Taiwan the R.O.C. 
2. The sample includes teachers who teach chemistry or industrial safety and 
sanitation or laboratory subjects. 
Definition of Terms 
The following definitions of terms are presented to clarify^ their use and meaning 
in this study. 
Environmental education The process of recognizing values and clarifying con­
cepts in order to develop skills and attitudes necessary to understand and ap­
preciate the interrelatedness among people, their culture, and their biophysical 
surroundings. Environmental education also entails practice in decision making 
and self-formulation of a code of behavior about issues concerning environmen­
tal quality. 
Inservice training A training based on providing growth of the professional ed­
ucator in three ways as 1) general growth, 2) improvement of the educator's 
competence to carry out his/her particular role and 3) training to better able 
the educator to implement curriculum instructional reform. 
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Interdisciplinary teaching method A teaching method which is necessary to es­
tablish a comprehensive frame of reference incorporating the particular contri­
bution of the various disciplines and showing their interdependence. 
Problem oriented Geared towards examination of issues, their causes, effects and 
possible solutions. 
Problem solving approach (see also problem oriented) An approach to teaching 
in which student are not only make aware of existing issues but also scrutinize 
their causes, effects, ways and means of eliminating them and preventing new 
ones. Students are encouraged to suggest or draw up a plan of action to solve 
the particular problem. 
UNEP United Nations Environmental Program. This is the UN body initiated at 
Stockholm in 1972 and charged with matters concerning the environment. It 
has its headquarters in Nairobi. 
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CHAPTER 2. REVIEW OF LITERATURE 
Introduction 
This study investigates the development of a teacher inservice training model for 
environmental education for practicing teachers in industrial/vocational senior high 
schools. In this chapter, the literature and previous research related to the present 
study are reviewed. Broadly, the review focuses on the following: 
1. inservice training needs in environmental education, 
2. effective inservice training program in environmental education, and 
3. insevice training trends in environmental education. 
Inservice Training Needs of Environmental Education 
The term environmental education made its initial appearance on the formal 
education scene in the late 1960s (Disinger, 1986). Since that time, it has become 
generally accepted that schools should be instrumental in accomplishing the goals of 
environmental education (Dabholkar, 1989; Sewing and Ham, 1987), and considerable 
activity towards that end has been spawned in the education system. Twenty years 
after the first Earth Day (April 22, 1970), however, the progress of environmental 
education seems to have slowed significantly (Disinger, 1986; Engleson and Disinger, 
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1990; Pettus and Teates, 1983; Sewing and Ham, 1987; Trent, 1983; Troy and Schwab, 
1982). Results of a study by Sewing (1987) revealed four broad categories of barriers 
to environmental education: (1) conceptual barriers stemming from lack of consensus 
about the scope and content of environmental education; (2) logistical barriers stem­
ming from a perceived lack of time, funding, instructional resources, suitable class 
sizes, and so forth; (3) educational barriers stemming from teachers' misgivings about 
their own competence to conduct environmental education programs; and (4) attitu-
dinal barriers stemming from teachers' attitudes towards science and environmental 
education instruction. 
One of Sewing's major recommendation was that environmental education in-
service training focus on eliminating or reducing known barriers to environmental 
education. Actually, teachers play an important role in promoting environmental 
education inasmuch as even the best curricula and teaching materials cannot have 
the desired effect if educators do not fully understand the objectives of environmen­
tal education and are therefore unable to direct learning activities and experiments 
or to effectively use the materials available (Engleson and Disinger, 1990; Stutman, 
1980; UNESCO, 1980; UNESCO, 1988). Basically, teachers will teach what they 
are comfortable with. In fact, Sanchez (1990) writes, "It is not surprising that most 
teachers do not utilize environmental education techniques and strategies with their 
classes, nor do they take the time to address environmental problems and issues" 
(p. 91). Obviously, without teachers effectively educated and trained to emphasize 
environmental problems in their teaching, the environmental education movement 
will falter and die. It is recommended that teachers participate in environmental-
education inservice training. This section of the literature review will be limited to 
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(1) a clarification of terms and (2) a needs assessment of inservice training programs 
in environmental education. 
Clarification of terms 
When referring to the professional growth of staff members, researchers and 
practitioners use a variety of terms. Among those widely used are the following: 
inservice education, inservice training, staff development, on-the-job training, and 
continuing education. Some rather precise definitions have been suggested for each 
of these terms. Continuing education is usually defined as those educational endeavors 
beyond the usual sequences of schools and colleges (William, 1985). Nadler (as cited 
in Harris, 1980, p. 29) differentiated the definitions by asserting that training is 
job-related learning whereas education is an individual matter and development is an 
organizational one. 
Harris (1980) defined inservice education and staff development as follows: 
Inservice education is a part of staff development which means any planned 
program of learning opportunities afforded staff members of schools, col­
leges, or other educational individuals in already assigned positions. Staff 
development has two distinct aspects: staffing-having the best person in 
the appropriate assignment at the right time, and training-inservice and 
advanced preparation for new, advanced, or different job assignments, 
(p. 24) 
Regardless of the special meanings attached to the various terms describing pro­
fessional growth, each of these learning conditions constitutes change in staff knowl­
edge, attitude, and behavior. In this study, the term inservice training was used to 
denote a well-structured program of learning activities designed to improve on-the-job 
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performance. Throughout the review of literature, this term is used interchangeably 
with the terms inservice éducation and staff development. 
Needs assessment of inservice training in environmental education 
Studies (Bethel and Hord, 1981; Volk and Hungerford, 1984; Wolansky et al., 
1974) have identified the assessment of needs as the first component or step in an 
effective inservice model or program development process. To effectively meet the 
needs of learners or training systems, it is crucial to make decisions regarding inservice 
training assessment (Price, 1983). In general, needs assessment is the process by 
which people identify needs and determine priorities (KosecofF and Fink, 1982). 
In the educational setting, this process (needs assessment) yields infor­
mation which can be used in educational planning, in problem-solving, 
for making educational decisions, for accountability, and for supporting 
applications for funding. In educational systems development, the infor­
mation and data obtained from a needs assessment are used to design, 
implement, and evaluate instructional products or programs. (Trimby, 
1979, p. 24) 
The needs assessment of inservice training in environmental education, therefore 
is a strategy utilizing various techniques from fulfilling the needs of the teacher in 
order to achieve group consensus, to the final attainment of universal program goals 
for environmental education. 
There is much literature addressing the design of needs-assessment strategies. 
KosecofF and Fink (1982) believe that a needs-assessment strategy for inservice train­
ing should involve five steps: (1) identifying potential objectives, (2) deciding which 
objectives are most important, (3) assessing the nature and type of currently available 
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services, (4) collecting information, and (5) determining final objectives. As to the 
techniques for conducting a needs assessment, Caffarelia (1982) recommended sur­
veys, key-informant interviews, consultations, observations, group meetings, reviews 
of written materials, and a generally informal process. 
In conducting a needs assessment, the key problem is to identify whether the 
individuals' needs or the group's should be assessed, and how to set priorities (Hutson, 
1982). Prioritizing is an integral element in needs assessment. Obviously, educational 
programs cannot satisfy all educational needs. Boyle (1981) emphasizes the complex 
nature of this strategy: 
Priority setting is not an individual nor even a group decision-making 
process, but rather a multigroup decision-making process....The situation 
in which priorities are made is very complex, involving many sources of 
influence, information, criteria alternatives, resources, and cooperation, 
(p. 127) 
He lists six categories that he believes form the basis for deciding priorities: 
(1) the society-community, (2) the clientele, (3) politics, (4) the organization, (5) 
resources, and (6) personnel. 
Needs assessments can be performed according to many formal and informal 
methods. The most traditional method is to determine needs by the use of a survey 
or poll. Other methods of needs assessment include the use of advisory committees, 
interviews, tests, group problem-analyses, job analyses and performance reviews, 
records and reports, the Delphi technique, cybernetics, and resolutions (Charlson, 
1983; McMahon, 1990; O'Sullivan, Jones, and Reid, 1988). 
The key variable in the needs-assessment process is the depth of the educator's 
convictions regarding the acceptability of given needs. Fortner (1986) believes that 
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teachers should be directly involved in assessing professional needs if they are to be 
engaged in the planning and conducting of professional development. Another key 
point is that the assessment of needs should be a continuous process for penetrating 
into the dynamic, shifting nature of needs. 
Very little literature or research could be found relating to the needs assessment 
of inservice training programs for environmental educators at the industrial/vocational 
senior high school level in Taiwan (Hong, 1989). Clearly, an effective needs-assessment 
approach needs to be considered. 
Conducting an Effective Inservice Training Program 
In terms of achieving social effectiveness and environmentally sustainable de­
velopment, environmental education is rapidly becoming recognized as an essential 
component of the school system. Environmental education at the vocational school 
level aims at creating a cooperative spirit for the preservation of the environment 
(Muthoka and Regs, 1985). Environmental curricula focus on helping students see 
environmental problems from many angles, as well as reaching an active, analytic, 
and democratic consensus on environmental problems. Hence, inservice training for 
industrial/vocational educators must concentrate on the methods of environmental 
problem solving, the clarification of values, and the selection and use of materials 
(UNESCO, 1988). With regard to the method of conducting effective inservice train­
ing programs, this section of the literature review will be limited to the purpose and 
process of inservice training. 
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The purpose of inservice training for environmental education 
One of the recommendations of the First International and Thirteenth Annual 
Conference of the North American Association for Environmental Education is that 
"A study should be made to isolate those components of inservice teacher education 
that have the greatest actual or potential impact on the teacher in terms of environ­
mental education, and efforts should be made to introduce and improve environmental 
education through these channels" (Stapp and Cox, 1986, p. 69). Research (Rakow, 
1985; Rudduck, 1989; Sewing and Ham, 1987) has shown that some of the constraints 
limiting the development of effective inservice training programs are lack of funds; 
lack of understanding of the importance of environmental education in secondary 
schools; lack of educator agreement on basic knowledge, attitudes, and skills in the 
area of environmental education; and lack of adequate communication among teach­
ers, the public, students, inservice training agencies, institutions, and organizations. 
Therefore, according to Bennett (1989), the purpose of inservice training programs 
is twofold: subject matter understanding and preparation in teaching methods. The 
first aspect considered is the nature and scope of teachers' backgrounds in the sub­
ject matter. "The underlying assumption here is that teachers are more likely to be 
successful if they, themselves, possess the knowledge, attitudes, and skills which they 
attempt to provide their students" (p. 66). A second aspect of teacher development 
is in the area of attitudes and values. Because attitudinal development is so sen­
sitive to personal relationships, it is essential that teachers clarify and understand 
how they themselves feel. The UNESCO (1988) recommended that the purpose of 
inservice training in vocational education be: the development of programs and ma­
terials, the training and development of teacher awareness, and the incorporation of 
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environmental education into vocational education. 
From the preceding discussion, it can be assumed that inservice training at 
the industrial/vocational education level should have certain characteristics (Fortner, 
1986; Ritz, 1977): 
1. The program should deal with environmental awareness; it should be environmental-
problem oriented; 
2. It should be appropriate for teachers with a wide variety of backgrounds and 
interests; 
3. It should provide training in the methods of environmental education, as well 
as in its content; 
4. It should have a strong motivational impact on participants; 
5. It should encourage teachers to environmentalize their teaching; 
6. It should bring teachers into direct involvement with the environments under 
consideration; and 
7. It should make a serious effort to engage teachers in exploring their personal 
assumptions, values, and feelings about society and self, as well as the relation 
of these to the natural world. 
Guidelines for conducting effective inservice training programs have already been 
suggested by researchers and educators (Caduto, 1985; Hungerford and Peyton, 1986; 
Stoner, 1990; Stutman, 1980). The guidelines have included clarifying statement of 
objectives; focusing on and reflecting the multifaceted and interdisciplinary nature 
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of environmental education; providing instruction and experience with multidisci-
plinary curriculum, as well as instructional activities and methods similar to those 
teachers might use in their own classrooms; providing instruction in the philosophy 
and goals of environmental education; and providing opportunities for teachers to 
develop their skills in identifying, inventorying, and evaluating local resources for use 
in environmental education. 
Once definitive purposes and guidelines of inservice training are identified, the 
program can be conducted effectively. 
The process of inservice training for environmental education 
With regard to conducting effective inservice training programs, Otto and Er-
ickson (1976) suggests that it is necessary to take five basic steps: (1) to identify 
pressing inservice needs, (2) to establish appropriate goals, (3) to set specific ob­
jectives, (4) to select activities and schedule sessions, and (5) to evaluate results. 
Stoner (1990) conducted a study of inservice programs for environmental teachers 
of grades 4-12. This study focused on educational aspects serving the needs of po­
tential dropouts-personally relevant content, a variety of learning styles, cooperative 
learning, and interdisciplinary themes. The well-known programs used as classroom 
implementation techniques included applying environmental concepts to drug abuse 
and personal planning, utilizing environmental topics via interdisciplinary activities 
for middle schools, and applying environmental awareness and involvement activities 
to build self-esteem in high school students. 
Abdulla (1985) developed a module for the inservice training of science teachers 
and supervisors for secondary schools. Its main objectives were to foster the acquisi­
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tion and transfer of knowledge, skills, and affective attributes concerning the environ­
ment and its problems and to develop competence in the teaching and supervision of 
the environmental dimension of science in secondary schools. This module addressed 
the historical and philosophical development of environmental education; essential 
knowledge regarding the environment and its problems; teaching methodologies, ac­
tivities, experiments, and evaluation in environmental education; and strategies for 
implementation of an environmental dimension of secondary school science. 
Considering critical issues for inservice education, Gallegos (1979) stressed that 
training needs should be both clarified and verified. Byrn (1983) stated that "What 
has been lacking is the consistent, uniform approach to staff inservice that accounts 
for faculty development in terms of individual and school system needs and goals" (p. 
1). These two researchers indicated that inservice training programs could either be 
based upon the philosophy of growth or be viewed merely as a required improvement. 
In summary, throughout the literature review, the researcher has repeatedly 
come across six concepts: (1) preliminary planning; (2) identifying needs; (3) set­
ting goals and objectives ; (4) selecting activities; (5) scheduling sessions; and (6) 
evaluating outcomes. 
Preliminary planning Planning of inservice training activities needs to begin 
early on. Wright (1990) stresses the benefits of timely planning. 
This will allow for the development of a quality program that can be 
systematically publicized. In our case, we did the planning in a little less 
than six months. This prevented the recruitment of some outstanding 
workshop presenters who already were committed to other activities, and 
placed great stress on the volunteer staff who lived with a very tight 
schedule day-by-day. (pp. 60-61) 
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Abdulla (1985) suggests that care should be taken in preparation of training pro­
grams in terms of such activities as preparation of a course curriculum or a syllabus, 
selection of trainees, preparation of a budget, and miscellaneous other management 
activities. Abdulla and Wright indicated that preliminary planning plays an essential 
role in inservice training programs. 
Identifying needs The main body of investigations about conducting needs 
assessments of inservice training programs focuses on teacher needs. Researchers 
(Corlin, 1988; Fortner, 1986; McCaw, 1980; Menesini, 1971; Selim, 1977; Volk and 
Hungerford, 1990) have shown that the most important teacher need is a "work­
ing knowledge." They contend that most teachers' competencies in environmental 
education are insufficient in the extreme. 
In their studies, Stapp (1975) and Stapp and Cox (1986) emphasize that with 
regard to the environmental education of teachers, the following should be taken into 
consideration: 
1. Environmental science competencies: (a) an ecological foundation-an under­
standing of ecological principles in relation to components of the environment 
and to disturbances affecting ecosystems; (b) an economic foundation-an under­
standing of economic theories, national and international economics, interna­
tional resource development, and economic theories in relation to environmental 
problems; (c) a human-ecosystem foundation-a comprehensive understanding 
of what affects humans and their biospheres; and (d) a policy foundation-an 
awareness of the formulation and implementation processes of public environ­
mental policy and the role of every citizen in these processes. 
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2. Educational competencies: (a) a psychological-sociological foundation-an un­
derstanding of the process of acquiring and integrating information into human 
lives and of its ultimate translation into behavior and attitude formation; and 
(b) an educational foundation-an understanding of the school and its social 
relations, trends in education, the history of education, and educational sociol­
ogy. 
3. Environmental education skills: Skills in environmental problem-solving, the 
handling of values and controversial issues, the use of local materials, teaching 
generally, and evaluating of school programs. 
4. Methods of teaching environmental education: An understanding of the aims 
and objectives of environmental education methods and techniques, resources 
for learning, group dynamics, curriculum design, assessment and feedback, de­
tection and solution of environmental problems, field work, and environmental 
ethics. 
Volk and Hungerford (1984), agreeing with Stapp, highlighted the investigative ability 
and the environmental action skills especially needed by industrial/vocational school 
teachers: 
The effective environmental education teacher should be competent to 
investigate environmental issues and evaluate alternative solutions, and 
to develop, select and/or implement curricular materials and strategies 
which will develop similar competencies in receivers, including (a) the 
knowledge and skills needed to identify and investigate issues; (b) the 
ability to analyze environmental issues and the associated value perspec­
tives with respect to their ecological and cultural implications; and (c) 
the ability to autonomously evaluate alternative solutions and associated 
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value perspectives for discrete environmental issues with respect to their 
cultural and ecological implications, (p. 25) 
Concerning the latter ability, Volk and Hungerford believe that teachers should 
be able to take positive environmental action for the purpose of achieving and/or 
maintaining a dynamic equilibrium between the quality of life and the quality of en­
vironment, and to prepare, select, and implement curricular materials and strategies 
that develop in receivers the competency to take individual or group action when 
appropriate. 
Setting goals and objectives The main drawback of most inservice efforts is 
that sufficient attention is not paid to outcomes (Otto and Erickson, 1976; 0'Sullivan, 
Jones, and Reid 1988; Scott, 1983). That is, activities are initiated and carried out, 
but few people are much concerned about results in terms of improved instruction, the 
building of positive attitudes, or other measurable outcomes. But without attention 
to outcomes, inservice efforts will remain ineffectual. 
By suggesting a goal or goals, identification of needs gives direction to long-term 
efforts at evaluation. To make progress towards the goals, there must be specific 
objectives to guide activities. Finch and Crunkilton (1989) make the following dis­
tinction between goals and objectives: 
Goals are broad (unmeasurable) aims or purposes of a total educational 
curriculum, or, in some cases, the broad outcomes expected within a spe­
cific program. The purpose of each goal is to give direction and provide a 
basis for the development of more detailed general and specific objectives, 
(p. 175) 
The researchers believe that specific objectives or performance objectives are 
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precise, measurable statements of particular behaviors to be exhibited by a learner 
under specified conditions. The performance objective must be specific in that the 
target activity is described in addition to both the level of acceptable performance 
and the condition under which performance must take place. 
Abdulla ( 1986) designed an inservice training module for secondary school teach­
ers and supervisors in environmental education. The goal of the module was to de­
velop competence in the teaching and supervision of the environmental dimension of 
science in secondary schools. 
Through the use of this module, the trainees are expected to: (a) in­
crease their environmental awareness, sensitivity to and consciousness of 
the environment and its problems, particularly the local environment and 
the changes occurring therein; (b) develop an awareness and apprecia­
tion of the need, importance, goals and objectives, and guiding principles 
of environmental education; (c) acquire essential knowledge about the 
environment and its problems, particularly those relating to the local en­
vironment; (d) develop and nurture an understanding of the fundamental 
environmental concepts and their science content, and vice versa, of sci­
ence concepts and their environmental dimension; (e) realize that the 
totality of the environment is a fundamental base for interdisciplinarity 
among school subjects; (f) develop competency in the use of methodolo­
gies most appropriate to the teaching of the environmental dimension of 
secondary school science, and, in particular, the problem-solving method; 
(g) develop skills in designing and using activities and experiments essen­
tial to and motivating for the learning and teaching of the environmental 
dimension of secondary school science; (h) acquire competence in the 
development of lesson plans and the preparation of teaching aids on en­
vironmentally oriented science in the secondary schools; (i) competently 
develop and use evaluation techniques and methodologies to assess the 
learning of students; and (j) learn alternative strategies for planning, de­
velopment, implementation, management and evaluation of curricula in 
environmental education, (p. 31) 
This module can be employed in industrial/vocational senior high schools. Re-
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garcling goals and objectives, the UNESCO (1988) report suggested the module focus 
on competence development in the incorporation of an environmental dimension into 
technical and vocational education. That is, vocational education should relate hu­
man or technical activity and environmental protection as two compatible elements 
within sustainable development. 
Selecting activities Inservice training involves a variety of activities. There 
is, however, an increasing demand for more varied types of activities by which to 
serve the interests, needs, and abilities of every teacher (Wragg, 1982). The National 
Education Association (NEA)(1966) suggests that inservice growth be stimulated by 
means of the following: (1) group study of actual problems, under the guidance of an 
able professional leader and with competent consultants made available to the group; 
(2) summer study-programs, on- or off-campus, credit or noncredit; (3) experience in 
the life of the community; (4) stimulation of the teacher-the problems, failures, and 
successes-of the school; (5) purposeful school visitations; and (6) field trips. 
0'Sullivan, Jones, and Reid (1988), in the book Staff Development in Secondary 
School, listed possible inservice training-program activities such as external or inter­
nal one day (or shorter), one-off conferences / seminars / workshops ; contracted train­
ing/consultancy programs; job enrichment schemes (expanded responsibilities/talks, 
etc.); case studies; film, television, or video sessions; lectures; discussions held by 
experts; coaching/on-the-job training; written reports; research projects; problem-
solving and decision-making exercises; industrial or commercial links/joint ventures; 
simulations and games; role playing; and self-help inservice training meetings (quality 
circles). 
24 
The above list offers a very wide range of inservice training activities. But re­
searchers (Fullan, 1987; Griffin, 1983; Harris, 1980) believe that a mixture of methods 
and approaches should be used for different needs and circumstances. In his study 
"Environmental education at the tertiary level for teachers," Selim (1977) suggests 
the use of a variety of available media in providing inservice training for teachers: 
"Television, radio, professional journals and newspapers are relatively quick and ef­
fective ways of reaching large numbers of teachers for improving both their under­
standing of new issues and their classroom teaching" (p. 139). 
Field trips are effective activities for inservice training. They are especially useful 
in the study of health, nature, and conservation (NEA, 1966). A well-run field trip 
will be preceded and followed by a discussion period so that teachers may know what 
to look for and clear up any remaining questions after the trip is over (Peyton, 1984). 
During the trip, teachers will normally require the services of a guide or an instructor 
who can explain what they are observing. 
In his literature review, McCaw (1980) pointed out that 93 percent of Missouri 
teachers responding to a questionnaire were convinced that field trips were an effective 
teaching tool. These essential factors influencing field trips deserve attention: the 
availability of outdoor areas; a knowledge of how to use the outdoors for training 
purposes; the availability of materials; an understanding of the application of the 
training subject-matter to the outdoors; and group size. 
Problem-solving is a key characteristic of environmental education (Robotton, 
1987). The high status ascribed to a problem-solving orientation in deliberations 
about environmental education is confirmed in a post-Tblisi publication (UNESCO, 
1980) that found "...the most important characteristic of environmental education is 
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probably its approach to specific problem-solving" (p. 100). 
Lalik and Ni les (1990) believes that the problem-solving approach is necessary in 
education if learners are to sense the need to understand scientific and social principles 
as well as to possess verbal, mathematical, and artistic skills. In this approach, the 
learner identifies a problem, defines it, collects data (including whatever academic 
content is needed to understand the problem), suggests alternative solutions, and 
finally (when possible) tests his/her solutions. 
In short, good inservice training programs will utilize a variety of approaches, 
concepts, and formulae. The appropriate method will depend upon the teacher's 
needs, inclinations, topic or issue of specialty, and class year or section, as well as 
upon the work of the department. 
Scheduling sessions The scheduling of inservice sessions turns out to be an 
important factor in the success of inservice training programs. Wideen (1987) stresses 
that the specifics of scheduling depend upon such things as negotiated contracts,the 
availability of local budgetary support, and of relevant resources, and the flexibility 
of the local organization. Otto and Erickson (1976) offers a strategy for dealing with 
this problem. 
Whatever the constraints, inservice plans should include the provision of 
released time and/or paid (or contracted) supplementary time for par­
ticipation in the inservice activities. If only limited time can be made 
available, then the activities must be limited to fit the time....No intelli­
gent inservice planner should attempt to jam twenty hours of work into 
two or three one-hour sessions....Therefore, it is not very sensible to make 
the time available and then try to figure out what to do. Tackle it the 
other way around: figure out what needs to be done and how to do it, 
and then schedule the time that is needed, (p. 14) 
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In his study sponsored by the UNESCO, Selim (1977) suggests substantial train­
ing sessions in environmental education including workshops, summer institutes, and 
other short-term courses in which teachers might participate. 
Such offerings may be the responsibility of colleges and universities, or 
they may be conducted by other organizations, and can be carried out 
in many ways depending on the prevailing conditions: vocation courses; 
programs based on teacher release for two or three weeks at a time; regular 
teacher release for one day per week; evening courses; summer courses at 
colleges or universities; or visits to the region by experts to help the 
teachers, (p. 137) 
Short-term inservice sessions are popular in the United States. A large-scale 
training program was administered by the University of Kentucky Center for Profes­
sional Development (Vinton and Zachmeyer, 1986). Special educators, park and re­
source management personnel, and parents in 13 southeastern states and the District 
of Columbia were trained using a model training-program developed and implemented 
to assist in the cooperative planning and implementation of outdoor/environmental 
education programs for handicapped children and youth. The project conducted a 
total of 22 training workshops ranging in length from two to five days. A total of 906 
trainees were involved in these workshops. Dissemination activities included the final 
report; a project brochure; newsletters; production of audio-visual programs; and 
presentations at professional, parental, and community meetings and conferences. 
Wright (1990) described an annual environmental education inservice-workshop 
conducted in the State of Kansas that explored the total school curriculum. Teachers, 
preservice college students, and educators from nonformal settings attended. College 
credit was optional. The two-day workshop was purposely scheduled immediately 
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before the Kansas Association of Teachers of Science meeting. The workshop was 
organized by the Kansas Advisory Council for Environmental Education in coopera­
tion with State of Kansas agencies, environmental groups, and school representatives. 
Strategies for conceiving, organizing, publicizing, presenting, and evaluating the an­
nual workshop were reported. 
Training opportunities spread over a longer period of time are found in the 
United Kingdom (UNESCO, 1988). A program cooperatively sponsored by a member 
college of the Liverpool Area Training Organization and aimed at teachers of students 
in secondary schools, this two-year, part-time program is open to teachers with one 
year's experience. Graduates receive a diploma in environmental education. Another 
program is provided by the United Kingdom's Poulton-le-Fylde College of Education. 
Inservice teachers can devote a year to full-time study. This course, which is also 
open to teachers of secondary schools, stresses the nature of environmental change, 
the methods of involving teachers and students in local environmental problems, and 
the development of environmental resources for the school. 
In short, from the review of literature, it was found that an inservice training 
session may be part of a larger program; it may be of short or long duration; and it 
may involve an individual, or a small or large group. It may be highly structured, 
with carefully detailed activity sequences, or it may be freewheeling. Whatever its 
form, planning and instructional design are essential to its success. 
Obviously, it is conceivable that an effective session of shorter or longer du­
ration could be designed under special circumstances. However, the more 
important design problem is that of tailoring objectives and activities to 
time available and adapting time allocations to essential requirements of 
selected activities and objectives. (Harris, 1980, p. 46) 
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Evaluation of the outcomes As with all program-evaluation activities, the 
main purpose of the inservice training evaluation is to identify the merits and short­
comings of the training. Wolansky (1985) defines evaluation as a systematic process 
for the collection and use of information from many sources to be applied in inter­
preting results and in making value judgements and decisions. He emphasizes that 
evaluation is a complex process requiring analytical thinking, by which one attempts 
to interpret appraisal results and make decisions about ways to improve the teaching-
learning process. 
Easterby-Smith (1986) outlines the main purposes of inservice program evalu­
ation as proving, improving, and learning. These three aspects can be described in 
detail: (1) proving aims to demonstrate conclusively that something has happened 
as a result of inservice training and that this has been worthwhile; (2) improving 
concerns current or future programs and attempts to ensure that they become more 
effective; and (3) learning recognizes that evaluation cannot be divorced from the 
processes upon which it concentrates and that problems might well be turned to 
advantage if evaluation is regarded as an integral part of the development process. 
Considering the evaluation process for inservice training programs, researchers 
and educators (Bennett, 1989; Corwin, 1983; Harris, 1980; O'Sullivan, Jones, and 
Reid, 1988; Wideen, 1987; Wolansky, 1985) suggest a set of sequenced processes: (1) 
selecting, defining, and specifying evaluative criteria] What specific measurable events 
does a researcher anticipate as evidence of success? Goals and specific objectives of 
inservice training established in the planning stage serve as the most important refer­
ences; (2) selecting, designing or adapting instruments and procedures for measuring 
events related to the evaluative criteria; (3) gathering data, using appropriate instru­
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ments and procedures; (4) analyzing data in ways that reduce and array them in 
relation to evaluative criteria; (5) interpreting results by comparing and contrasting 
them by classes against criteria; (6) valuing findings by relating them to values and 
expectations of the individuals or institutions being served; (7) deciding on one or 
more actions that should logically follow; and (8) acting on the decision to improve 
and maintain the best aspect of operations. 
Although the aforementioned processes are sequential and are generally followed 
in sequence, they may also overlap one another. 
Criteria are sometimes revised, refined, added, or deleted after instrumen­
tation, data gathering, and analysis are well along, because new insights 
may be produced in process. Interpretation and analysis may overlap, 
with some new analyses being undertaken as the result of insights gained 
in preliminary efforts.... Until analyses are thoroughly completed and 
thoughtful interpretations are drawn, valuing is premature and usually 
leads to faulty decisions. (Harris, 1980, p. 305) 
In summary, in this section of the review of literature, six phases of the process 
of inservice training have been specified. The phases and the basic functions needing 
to be performed at each phase are summarized as follows: (1) preliminary planning, 
which provides a master scheme and allows for the development of a quality program; 
(2) identifying needs, which determines what the problems are; (3) setting goals 
and objectives, which tackles a specific problem and defines the training goal in 
specific terms; (4) selecting activities, which considers the needs of participants; (5) 
scheduling session, which considers costs, resources, organization, and participants' 
time; and (6) evaluating outcomes, which determines whether the training objectives 
and, ultimately, the training goals are reached. 
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Trends in Inservice Training 
Traditionally, teacher training institutions have devoted their energies and re­
sources to training programs for teachers. Wade (1985), in a meta-analysis of re­
search on inservice training, contended that no magic formula for effective inservice 
programs exists and offered a number of suggestions for inservice-training developers 
attempting to plan programs for optimal effectiveness: 
(a) Plan programs in which secondary teachers can participate in train­
ing together whenever appropriate; (b) Encourage teachers to become 
involved in State-, Federal- or university-initiated programs; (c) Offer in­
centives for participation, such as enhanced status or college credit, when­
ever possible; (d) Encourage independent study and self-instruction as 
alternatives to the traditional workshop format; (e) Suggest that trainers 
set clear goals and take major responsibility for the design and teaching 
of the class rather than encouraging participants to assume these roles; 
and (f) Use instructional techniques such as observation, microteaching, 
video/audio feedback, and practice as alternatives to lecture, discussion, 
games/simulations and guided field trips, (p. 53) 
Researchers (Corlin, 1988; Joyce and Showers, 1980; Licklider, 1986; Mohlman 
et al., 1982; O'SulIivan, Jones, and Reid, 1988; Sparks, 1983) generally agree that 
training should be conducted in several sessions over a period of time. Stallings, 
Needels, and Stayrock (1978) utilized a series of four to six three-hour workshops 
spaced one or two weeks apart. This arrangement improved teacher behavior on 
25 out of 31 classroom-management and instructional practices. Peyton (1984), in 
reviewing environmental education research related to teacher training, found that 
most inservice-training programs having an impact on teaching behavior, attitudes, 
and knowledge are conducted over a period of some duration. 
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The role of the principal in inservice training is not clear. Corbell (1982), in his 
investigation of the role of the principal in maintaining classroom change, found that 
innovations will not be maintained long enough to become habits if incentives are not 
continued. He concluded that the principal has the primary role in providing such 
incentives. Wood, McQuarrie, and Thompson (1982) found that practitioners and 
professors agree that the principal is the key element in the adoption and continued 
use of new practices and programs in a school. Peyton (1984) reported that princi­
pals support programs and demonstrate support by participating in and providing 
reinforcement. 
Modern environmental education is closely associated with the work of the UN-
ESCO/UNEP program in environmental education. The landmark events of modern 
environmental education were the conferences held at Belgrade in 1975 and Tabilisi 
in 1977 (Robottom, 1985; Dabholkar, 1989; Volk and Hungerford, 1990). All of these 
conferences developed similar recommendations for inservice training in environmen­
tal education: 
Take the necessary steps to make inservice training of teachers in environ­
mental education available for all who need it; The implementation and 
development of inservice training, including practical training, in environ­
mental education should be made in close cooperation with professional 
organizations of teachers; inservice training takes account of the area, ei­
ther urban or rural, where the teachers are working. (UNESCO, 1980, 
p. 82) 
UNESCO (1988), in response to the trends in international strategies for envi­
ronmental education and training in the 1990s, suggests the following: 
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...Educators and researchers should seek in the 1990s to consolidate the 
main lines of approach charted by the Tabilisi Conference of 1977 and 
the Moscow Congress of 1987, adapting them to the new concerns. In 
particular, an effort should be made to promote: (a) the search for and 
implementation of effective models of environmental education, training 
and information; (b) general awareness of the causes and effects of envi­
ronment problems; (c) general solving of these problems; (d) training, at 
various levels, of the personnel needed for the rational management of the 
environment in view of achieving sustainable development at community, 
national, regional and worldwide levels, (p. 6) 
For the vocational education level, UNESCO particularly recommends the in­
corporation of the environmental education-training curricula and emphasizes both 
the collective environmental effects of related vocations and the environmental im­
plications for workers. 
Peyton (1984), in his review of environmental education in teacher training, re­
ports that some questions need to be answered to improve inservice training programs 
in the future; What methods can provide the best results in the cognitive, affective, 
and/or psychomotor domains? What principles for designing environmental educa­
tional experiences can come forth from the research to provide guidance in preparing 
courses or workshops? What key components should be included in a training expe­
rience to produce the most effective changes in participants? How much involvement 
and time are required to produce the best results and most efficient use of training 
resources? 
In the final report of the conference "The First National Congress for Environ­
mental Education Futures: Policies and Practices," it is recommended that a frame­
work be set for inservice training and that major components of teacher inservice-
training programs be provided to assist participants in developing and teaching 
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courses designed to reach environmental education goals (Gustafson, 1983, p. 117): 
1. modeling curricula to harmonize the life of the person with that of the planet, 
thereby reflecting in the curricula the interrelationships of the ecosystem; 
2. developing an understanding that the maintenance of the earth is based upon 
cooperation and requires environmentally sensitive planning; 
3. considering the environment in its totality by building an understanding of the 
interrelationship between the natural and social behavioral systems; 
4. enabling learners to have an integral role in planning their learning experiences 
by providing the context for responsible decision making; 
5. constructing a global ethic valueing personal responsibility and responding em-
pathetically to the total ecosystem; 
6. emphasizing the global impact of environmental problems and thus the need to 
develop holistic thinking and problem-solving skills; 
7. developing a holistic perspective of the environment that encounters cultural, 
intellectual, and natural processes and uses these experiences to develop a work­
ing knowledge of the planet; 
8. formulating current and potential environmental solutions by taking into ac­
count both historical and future perspectives; and 
9. being interdisciplinary in approach; integrating a crosscultural, mutidisciplined 
perspective. 
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Environmental degradation in Taiwan is widespread, serious, and steadily in­
creasing. Taiwan's small land mass has become overburdened with a variety of pol­
lutants, shortages, and ecological imbalances. Chien (1990) enumerates a number of 
factors contributing to environmental degradation, such as high population density 
creating high environmental loading; increased numbers of motor vehicles and facto­
ries, increased energy consumption; and rapid increase of municipal solid waste with 
a low growth rate of sewerage coverage which places a heavy strain on disposal and 
management operations. He points out that environmental protection is Taiwan's 
most urgent problem in the present and future. Furthermore, he strongly suggests 
that environmental education is a key point in environmental protection work. 
Environmental education as a concept is still being developed at various levels 
of education in Taiwan (Yang, 1988). At the primary school level, the curricula does 
incorporate many basic environmental concepts making children aware and concerned 
about the environment and its problems. Few efforts, however, have been made to 
strengthen environmental education at the secondary education level (Lin, 1980). 
Before 1986, few programs were offered to introduce environmental education into the 
industrial/vocational senior high school curriculum to encourage students to become 
more aware of their local environment and related environmental problems or to 
motivate students to participate in environmental problem-solving activities (MOE, 
1986). Moreover, Hong (1989) found a number of industrial/vocational senior high 
schools teachers whose awareness of and attitudes towards environmental education 
were far from optimal. Therefore, inservice training is urgently called for at the 
industrial/vocational education level in Taiwan. 
In summary, most researchers seem to agree on the trends in teacher inservice 
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training at the secondary school level and that the following issues should receive 
special attention: 
1. Inservice training programs should provide participants interdisciplinary experi­
ences and problem-solving skills concerned with environmental issues, problems, 
and systems. 
2. Both the content and methodology of environmental education for practicing 
teachers who are teaching environmental matters should constitute the main 
body of inservice-training program. 
3. Insevice training should be conducted over a period of some duration rather 
than in a single session. 
4. Teachers should be involved in and should become an integral part of the plan­
ning and administration of inservice training programs. 
5. A trainee should be viewed as a future environmental trainer of teachers, and 
hence serve as a mutiplying factor. 
6. Principals play an important role in the success of teacher inservice training. 
7. Implementation and development of inservice training in environmental edu­
cation should be carried out in close cooperation with professional teaching 
organizations. 
8. Training institutions should be directly involved in real-life environmental issues 
and investigations by bringing persons from outside the teaching profession into 
inservice courses, by organizing field trips, or by visiting industries. Such events 
should pertain to a variety of socio-ecological learning environments. 
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9. School systems should be allowed more time during the school day for inservice 
training activities. 
10. Incentives such as compensation for transportation or hotel fees and college or 
university credits, and salary adjustments, should be offered for participation 
in training programs. 
11. Inservice training programs should be subjectively evaluated by participants, 
through questionnaires, reaction sheets, or verbal feedback. 
Summary 
In the review of literature, the researcher focused on three areas: (1) the need for 
inservice training in environmental education; (2) conducting effective inservice train­
ing programs in environmental education; and (3) trends in environmental-education 
inservice training. These three areas serve as the basis of the research. 
Many studies have been conducted on the issue of effective inservice training in 
environmental education. Effective inservice training involves preliminary planning, 
identifying needs, setting goals and objectives, selecting activities, scheduling session, 
and evaluating outcomes. These components are absolutely necessary for the inservice 
training of environmental education at the industrial/vocational education level. 
Inservice training trends in environmental education are based on the content 
and methodology of the interdisciplinary and problem-solving approaches; the most 
effective inservice programs tend to be characterized by the following: (1) they are 
carried out over a period of some duration; (2) their participants are involved in the 
planning as a mutiplying factor; (3) principals play an important role in their success; 
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(4) they are conducted by professional training institutions and involve a variety of 
socio-ecological learning environments including field trips and industry visits; (5) 
they are implemented in school systems providing teachers enough release time for 
inservice training activities and offering incentives for participation, including the 
compensation of transportation and hotel fees and college or university credits, and 
the adjustment of salary, and (6) they are evaluated against set goals and objectives. 
Based upon the literature reviewed, a study appropriate at this time was con­
ceived to determine the inservice training needs and to identify an effective inservice 
training model for practicing teachers of courses associated with environmental prob­
lems and protection in industrial/vocational senior high schools in Taiwan, Republic 
of China. 
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CHAPTER 3. METHODS AND PROCEDURES 
The methods and procedures used in this study are described in this chapter 
and are reported in five parts: (1) population identification and sample selection, (2) 
variables identification, (3) instrument development, (4) data collection, and (5) data 
analysis. 
Population Identification and Sample Selection 
The population of this study consisted of all industrial/vocational senior high 
school teachers in Taiwan, the Republic of China. Two-hundred-and-six such schools 
(sixty-six public schools and one-hundred-and-forty private schools) were identified 
from education school location. The four locations were: northern part, the central 
part, the southern part, and the eastern part of Taiwan. 
A total of sixty-five schools (twenty-one public schools and forty-four private 
schools) were selected randomly from each group in proportion to the actual size of 
the group in the population. Table 3.1 indicates the number of subjects in each group 
of both the population and the sample. Finally, all teachers teaching chemistry and 
industrial safety and sanitation subjects in each sample were selected for this study. 
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Table 3.1: Number of subjects in population and sample 
Group Population Sample 
( N / % )  ( N / % )  
Northern Taiwan 72 / 35.0 23 / 35.0 
Central Taiwan 61 / 29.6 19 / 29.6 
Southern Taiwan 63 / 30.5 20 / 30.5 
Eastern Taiwan 10 / 4.9 3 / 4.9 
Total 206 / 100 65 / 100 
Variables of the Study-
Independent variables 
The following independent variables were studied: 
1. school level, type and location representing the nominal independent variables; 
2. teachers whose gender and number of training times were identified as the 
nominal independent variables. 
Dependent variables 
The following dependent variables were studied: 
1. attitudes towards inservice training for environmental education, which served 
as an interval-dependent variable; 
2. content, format, and time preferences of inservice training, which served as 
interval-dependent variables; 
3. perceptions of teaching methods for environmental education of inservice train­
ing, which served as nominal-dependent variables; and 
40 
4. perceptions of administrative support of inservice training, which served as the 
interval-dependent variables. 
Instrument Development 
A questionnaire was developed with which to gather data for this study. Ques­
tionnaire items were generated by the investigator. This instrument consisted of five 
parts. The first consisted of questions designed to obtain demographic information. 
The second dealt with teachers' attitudes towards inservice training. The third fo­
cused on teachers' needs in terms of inservice training. The fourth treated the time 
preferences, formats, organizations, and teaching techniques of inservice training. 
Administrative support factors were taken up by part five. 
All items required one response per item. A Likert-type scale was employed 
with which to measure respondents' perceptions towards the value of the second and 
third parts of questionnaire. Each item consisted of a statement and five possible 
responses. 
A special jury composed of four environmental education professors was formed. 
The professors were asked to evaluate all items according to a list of curriculum stan­
dards chosen from the outline of the "Curriculum Standard of Industrial/Vocational 
Senior High Schools" announced by the Ministry of Education, R.O.C. The jury was 
asked to determine whether listed items were inclusive of all the knowledge and skills 
necessary for teaching the chemistry and industrial safety and sanitation subjects in 
terms of environmental protection. They rated the appropriateness of each item on 
a scale of one through five. After totaling the scores for every item, the one or two 
items receiving the lowest scores were deleted, and the remaining items were revised 
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according to the suggestions of the jury. 
A pilot survey was administered to 20 teachers in four randomly selected indus­
trial/vocational senior high schools. Participants were asked to clarify the statements 
in the instrument and to make comments to improve vagueness or ambiguity. After 
the pilot study was completed, the questionnaire was revised taking into account the 
comments obtained from the participants. Thus, the special jury determined the 
content validity, and the pilot study examined the reliability of the questionnaire. In 
sum, eighty-two items were developed. The questionnaire was eventually printed in 
Chinese (see Appendix A). 
Data Collection 
To facilitate data collection, the researcher asked the Institute of Industrial Ed­
ucation at the National Changhua University of Education (NCUE) for support. A 
cover letter (see Appendix A) was developed to explain the importance and the ob­
jectives of the research and to assure the anonymity of the respondents. This letter 
was approved by the Institute of Industrial Education of the NCUE. 
The questionnaires were mailed on November 20, 1990 to the sixty-five selected 
schools. Ten copies of the questionnaire were mailed to each school, which was asked 
to return completed questionnaires before December 31, 1990, in the sealed envelope 
provided by the investigator. Postage was also provided. 
Although schools were asked to return all questionnaires on time, thirty seven 
were returned after December 31, 1990. After telephone follow-up, eight more schools 
were returned by January 10, 1991. Altogether 69.2 percent of the schools returned 
completed instruments. These responses constituted the data used for analysis in 
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this study. Table 3.2 shows the number and percentage of responses from the four 
groups. 
Table 3.2: Number and percentage of responses 
Group Potential Received Usable Usable 
Schools Schools Schools Teachers 
(N) ( N / % )  ( N / % )  ( N / % )  
Northern Taiwan 23 15/65.2 15/100 102/68.0 
Cental Taiwan 19 13/68.4 13/100 124/95.4 
Southern Taiwan 20 13/68.4 13/100 121/93.1 
Eastern Taiwan 4 4/100 4/100 34/90.0 
Total 65 45/69.2 45/100 381/84.7 
Data Analysis 
The data from the returned questionnaires were coded on an IBM microcom­
puter. Coded data were keypunched into the NAS AS/6 (IBM 370/168 compatible) 
computer at Iowa State University and analyzed with the Statistical Package for 
Social Sciences (SPSSX) (see Appendix B), by the researcher. Following are the 
statistical procedures employed to analyze and summarize the results: 
1. Frequencies were computed to check the coded data and to provide an overview 
of the data for a proper revision of analytical design. 
2. Percentages, means, and standard deviations were computed for all items in 
the instrument. 
3. T-test and Analysis of Variance (ANOVA) procedures were carried out to deter­
mine whether significant differences existed among respondents with different 
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backgrounds in terms of the attitudes, needs, contents, formats, preferences, 
teaching techniques, and degrees of administrative support for inservice train­
ing in environmental education. Duncan's test was used to locate the sources 
of significant differences when these were fund at the 0.05 level. 
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CHAPTER 4 .  FINDINGS 
In this chapter, the major findings of this study are presented. The presentation 
focuses on results of (1) descriptive statistical analyses of demographic information 
and (2) statistical tests of the null hypotheses regarding the questions of study. 
Demographic Information 
Respondents' gender 
Data from Table 4.1 indicated that more educators were male (324, or 85.9 
percent) than female (57, or 14.1 percent). The distribution of respondents of male 
teachers and female teachers living in different areas is quite different. 
Type of school 
Table 4.2 indicates that 58.4 percent of, or 225, respondents teach in the public 
schools. The others (41.6 percent, or 156 educators) teach in the private schools. 
More than half of teachers living in different areas serve in public schools. 
Level of school 
According to school groups listed in Table 4.3, the greatest percentage of educa­
tors was the industrial school level, with 32.9 percentage of, or 126, respondents. The 
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Table 4.1: Number and percentage of environmental educators, by gender 
Gender Area 1® Area 2^ Area 3*^ Area 4^ Total 
Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Male 85 102 108 29 324 
(83.3) (86.4) ( 89.3) (80.6) (85.9) 
Female 17 16 13 7 53 
(16.7) (13.6) (10.7) (19.4) (14.1) 
Total 102 118 121 36 377 





smallest percentage of educators was at the industrial home economics school level, 
with 12.1 percentage of, or 46, educators. The distributions of respondents between 
agricultural industrial school and industrial business school are quite similar. 
Number of times teachers participated in training/conferences/seminars 
in the environmental education inservice training field 
Findings in Table 4.4 indicate that 63.9 percent of, or 241, environmental edu­
cators had no experience in terms of inservice training and that 23.9 percent of, or 
90, respondents had been provided inservice trained only once. Only 12.2 percent of, 
or 46, educators had been provided inservice trained twice or more. 
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Table 4.2: Number and percentage of environmental educators, by school type 
School Type Area 1 Area 2 Area 3 Area 4 Total 
Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Public school 56 69 66 28 219 
(56.0) (58.8) (54.5) (77.8) (58.4) 
Private school 44 49 55 8 156 
(44.0) (41.5) (45.5) (22.2) (41.6) 
Total 100 118 121 36 375 
(26.7) (31.5) (32.2) (9.6) (100) 
Research Hypotheses 
Null hypothesis 1(a) 
It was hypothesized that no significant differences in perception were found 
among teachers who live in different areas in terms of their attitudes about updating 
their levels of environmental knowledge. Table 4.5 shows the results of the mean, 
standard deviation, and analysis of variance tests relating to the updating of levels 
of environmental knowledge among teachers. 
As shown in Table 4.5, there were significant differences in attitudes among 
teachers living in different areas in terms of classroom related, university graduate 
courses, and effectiveness of inservice programs. 
Duncan's mutiple range test for significant variables is shown in Appendix D. 
Information regarding the belief that inservice programs should be directly re­
lated to problems encountered in the classroom is included in Appendix D (see Ta­
ble D.l). There was a significant difference between teachers who live in northern 
Taiwan {x = .3.92) and those who live in southern Taiwan {x = 4.28). Data revealed 
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Table 4.3: Number and percentage of environmental educators, by school level 
School Level Area 1 Area 2 Area 3 Area 4 Total 
Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Industrial 32 37 43 13 126 
(31.4) (30.6) (.35.5) (.36.1) (.32.9) 
Agricultural 20 19 18 8 65 
industrial (19.6) (15.7) (14.9) (22.2) (17.1) 
Industrial 19 20 23 7 69 
business (18.6) (16.5) (19.0) (19.4) (18.2) 
Industrial 10 18 18 0 46 
home economics (9.8) (14.9) (14.9) (0.0) (12.1) 
Total 102 121 121 36 381 
(26.9) (31.8) (31.8) (9.5) (100) 
that teachers of southern Taiwan tended to agree strongly that inservice programs 
should be directly related to problems encountered in the classroom. 
Information regarding the belief that teachers should receive inservice credit 
for participation in university graduate courses is included in Appendix D (see Ta­
ble D.2). There was a significant difference between teachers who live in the central 
part of Taiwan {x = 3.75) and those who live in southern Taiwan {x = 4.07). This 
indicates that teachers living in southern Taiwan tended to agree more than did 
teachers living in central Taiwan that educators should receive inservice training in 
university graduate programs in terms of environmental education. 
Data regarding the belief that more inservice activities should be scheduled in 
summer/winter sessions than is currently scheduled is included in Appendix D (see 
Table D.3). There were significant differences, between teachers (1) living in southern 
Taiwan {x = 3.93) and those living in eastern Taiwan {x = 3.11) and between (2) 
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Table 4.4: Number and percentage of environmental educators, by number of times 
participated in inservice training in the environmental education field 
Number of Time Area 1 Area 2 Area 3 Area 4 Total 
Participated Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Never 72 68 73 28 241 
(71.3) (56.2) (60.8) (80.0) (63.9) 
1 time 22 28 36 4 90 
(21.8) (23.1 (30.0) (11.4) (11.4) 
2 times 2 21 6 3 32 
(2.0) (17.4) (5.0) (8.6) (8.5) 
3 times 4 2 4 0 10 
(4.0) (1.7) (3.3) (0.0) (2.6) 
Over 4 times 1 2 1 0 4 
(0.9) (1.7) (0.8) (0.0) (1.1) 
Total 101 121 120 35 377 
(26.8) (32.1) (31.8) (9.3) (100) 
teachers living in southern Taiwan and those living in central Taiwan {x = 3.55). 
Teachers living in southern Taiwan tended to agree more that inservice training 
should be scheduled in summer/winter sessions. 
Results of analyses of variance of the attitudes among teachers living in different 
areas towards updating levels of environmental knowledge are described in Table C.l 
(see Appendix C). 
Summary Based on the above findings, there was sufficient evidence to re­
ject the null hypothesis. Teachers living in different areas tended to have similar 
perception in terms of inservice training needs, except perceptions about classroom 
related, university graduate courses, and schedule of inservice programs. Moreover, 
teachers agreed with the importance of their involvement in planning, designing. 
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Table 4.5; Mean, standard deviation and ANOVA tests relating to the attitude of 
updating levels of environmental knowledge among teachers who live in 
different areas 
Statement Overall S.D. F-
Summary Means Value 
Professional knowledge renewing 4.57 0.60 1.23 
Implementing of innovations 4.19 0.80 1.13 
Involvement-planning 4.00 0.72 1.78 
Involvement-development 3.86 0.75 0.24 
Classroom related 4.10 0.73 5.05** 
University graduate courses 3.89 0.90 3.17** 
Teachers' needs 3.52 0.88 2.12 
Implementing 3.12 0.99 1.24 
Schedule 3.65 1.08 5.64** 
Effectiveness 2.58 0.89 1.31 
Motivation 4.22 0.70 0.45 
Concept transferring 2.69 0.95 0.93 
Release time 4.06 0.82 1.97 
Primary purpose 4.15 0.72 0.27 
Programs' planing 3.32 0.88 1.74 
Opportunity 4.36 0.56 0.18 
Interesting 4.26 0.67 2.37 
Initiation 3.92 0.87 2.19 
Attendance 2.61 0.85 1.99 
Training center 2.58 0.91 1.99 
< .01 
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implementing, and evaluating inservice training programs {x = 3.86). They were, 
however, uncertain whether most inservice training was well planned or meaningful. 
This uncertainty may be because more than half of the teachers (64.3 percent) had 
never been trained (see Table 4.4) and may not have realized the purpose of inservice 
training. 
Null hypothesis 1(b) 
It was hypothesized that no significant difference in perception existed among 
male and female teachers in terms of attitudes towards updating levels of environmen­
tal knowledge. Table 4.6 shows the results of the number, mean, standard deviation, 
and t-tests relating to the updating of levels of environmental knowledge among both 
male and female teachers. 
An analysis of the data reported in Table 4.6 indicates that there was a sig­
nificant difference between male teachers and female teachers in terms of .attitudes 
towards transferring inservice training concepts to the classroom at the 0.05 level of 
significance. Thus, the null hypothesis was rejected. 
Data from Table 4.6 reveal that male teachers were much less certain than female 
teachers that transfer of concepts presented and skills taught in inservice programs 
to the problems of daily classroom life and school operations was minimal. This 
difference may have been caused by the lack of training experience of most of teachers 
(64.3 percent) (see Table 4.4) or by their not having understood the purpose of 
inservice training. Aside from the attitude towards transferring updated levels of 
environment knowledge, attitudes towards inservice training were similar for male 
teachers and female teachers. 
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Table 4.6: Number, mean, standard deviation, and t-tests relating to both male and 
female attitudes towards updating levels of environmental knowledge 
Statement Female Male 
Summary Number number T-
Mean/S.D. Means/S.D. Value Prob. 
Professional knowledge 323 53 
renewing 4.55/0.59 4.64/0.68 -0.98 0.33 
Implementing of 323 53 
innovation 4.17/0.80 4.28/0.77 -0.93 0.36 
Involvement-planning 323 53 
3.98/0.74 4.09/0.60 -1.06 0.29 
Involvement-development 323 53 
3.84/0.76 4.00/0.71 -1.42 0.16 
Classroom related 323 53 
4.10/0.73 4.15/0.69 -0.51 0.61 
University graduate 324 52 
courses 3.88/0.91 3.98/0.90 -0.77 0.44 
Teachers' needs 322 52 
3.50/0.89 3.62/0.82 -0.90 0.37 
Implementing 324 53 
3.08/1.00 3.34/0.88 -1.79 0.08 
Schedule 324 52 
3.68/1.07 3.58/1.09 0.64 0.63 
Effectiveness 323 52 
2.54/0.88 2.74/0.94 -1.48 0.14 
Motivation 322 53 
4.19/0.69 4.36/0.71 -1.64 0.10 
Concept transferring 320 52 
2.64/0.93 2.94/1.02 -2.15 0.03* 
Release time 322 53 
4.03/0.83 4.26/0.74 -1.96 0.06 
Primary purpose 322 53 
4.14/0.74 4.25/0.52 -1.33 0.19 
Programs' planing 321 53 
3.32/0.88 3.28/0.84 0.32 0.75 
Opportunities 323 53 
4.35/0.57 4.43/0.50 -1.01 0.31 
*P < 0.05 
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Table 4.6 (Continued) 
Statement Female Male 
Summary Number Number T-
Mean/S.D. Means/S.D. Value Prob. 
Interesting 323 53 
4.26/0.67 4.30/0.67 -0.45 0.65 
Initiation 320 53 
3.90/0.87 4.00/0.88 -0.75 0.45 
Attendance 321 53 
2.62/0.84 2.55/0.89 0.58 0.56 
Training center 319 49 
2.56/0.92 2.67/0.85 -0.78 0.44 
Null hypothesis 1(C) 
It was hypothesized that no significant difference in perception existed between 
teachers serving in public or in private schools in terms of attitude towards updating 
levels of environmental knowledge. Table 4.7 illustrates the results of the number, 
mean, standard deviation, and t-tests relating to updated levels of environmental 
knowledge for teachers serving in public or in private schools. 
According to the results of the analysis reported in Table 4.7 a significant differ­
ence existed at the 0.05 level between teachers serving in public or in private schools 
in terms of the belief of classroom related problems for insevice training program. 
Private school teachers {x = 4.20) tended to agree more than did public school teaches 
{x = 4.06) that inservice programs should be directly related to problems encountered 
in the classroom. 
There was a significant difference, at the 0.01 level, between private school teach­
ers (x = 4.03) and public school teachers {v = 3.79) in terms of attitude towards 
53 
Table 4.7: Number, mean, standard deviation, and t-tests related to the attitude to­
ward updating levels of environmental knowledge among teachers serving 
in public or in private schools 
Statement Female Male 
Summary Number Number T-
Mean/S.D. Mean/S.D. Value Prob. 
Professional knowledge 218 156 
renewing 4.57/0.57 4.58/0.61 -0.23 0.81 
Implementing of 219 155 
innovation 4.14/0.87 4.28/0.68 -1.76 0.08 
Involvement-planning 218 156 
4.02/0.73 3.97/0.70 0.73 0.47 
Involvement-development 219 155 
3.84/0.74 3.89/0.78 -0.58 0.57 
Classroom related 218 155 
4.06/0.77 4.20/0.62 -2.01 0.05* 
University graduate 219 155 
courses 3.79/0.86 4.03/0.95 -2.49 0.01** 
Teachers' needs 219 153 
3.57/0.86 3.44/0.86 1.36 0.18 
Implementing 219 156 
3.05/1.01 3.19/0.98 -1.36 0.18 
Schedule 218 156 
3.49/1.17 3.90/0.89 -3.87 0.01** 
Effectiveness 218 156 
2.56/0.92 2.57/0.86 -0.07 0.95 
Motivation 218 155 
4.17/0.73 4.30/0.64 -1.81 0.07 
Concept transferring 215 155 
2.64/0.96 2.74/0.94 -1.05 0.03 
Release time 217 156 
4.00/0.83 4.17/0.79 -2.15 0.03* 
Primary purpose 218 155 
4.11/0.70 4.21/0.72 -1.38 0.17 
Programs' planing 216 156 
3.33/0.89 3.31/0.86 0.16 0.87 
*P < .05, **P < .01 
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Table 4.7 (Continued) 
Statement Female Male 
Summary Number Number T-
Mean/S.D. Mean/S.D. Value Prob. 
Opportunities 218 156 
4.37/0.56 4.37/0.57 0.03 0.98 
Interesting 218 156 
4.26/0.68 4.29/0.62 -0.46 0.65 
Initiation 215 156 
3.90/0.90 3.94/0.83 -0.36 0.72 
Attendance 217 155 
2.65/0.87 2.56/0.82 0.94 0.35 
Training center 214 152 
2.46/0.89 2.72/0.92 -2.73 0.007** 
**P < .01 
receiving graduate courses at the university. Public school teachers tended to agree 
less strongly than did private school teachers that teachers should receive inservice 
credit for participation in university graduate courses. 
A significant difference exited at the 0.01 level between private school teachers (;c 
= 3.90) and public school teachers (z = 3.49) regarding inservice training schedules. 
Private school teachers were more convinced than public school teachers that more 
inservice activities should be scheduled in summer/winter sessions. 
There was also a significant difference between private school teachers { x  = 4.17) 
and public school teachers {x = 4.00) regarding release time. Private school teachers 
tended to agree more that teachers should receive more release time for inservice 
training. 
Another significant difference, beyond 0.01 level of significance, between private 
{x = 2.72) and public school teachers (iC = 2.46) was found in the area of envi-
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ronmental education centers. Private school teachers tended to disagree more that 
environmental education centers have provided sufficient environmental education 
materials for both teachers and students. 
Summary Based on the above findings, there is a preponderance of evidence 
to reject the null hypothesis. However, there were also consistent attitudes in specific 
areas of inservice training in terms of classroom related problems, graduate school 
courses, schedule, release time, and environmental education center. Private school 
teachers' greater motivation to attend inservice training may have been due to the 
lack of training experience. 
Null hypothesis 2(a) 
It was hypothesized that no significant difference in terms of perception of need 
regarding inservice training programs content existed among teachers living in differ­
ent areas. Table 4.8 illustrates the result of the number, mean, standard deviation, 
and need rankings for the program content of inservice training for environmental 
educators. 
Analysis of data reported in Table 4.8 indicates that training need rated the 
highest in terms of program content was 'pollution and prevention of pollution,' with 
a mean of 4.53. The program content was considered the greatest need perhaps 
because it constitutes the main part of environmental education material taught in 
industrial/vocational senior high schools (MOE, 1990). 'Investigative techniques for 
environmental issues' was rated as the least significant need, with a mean of 3.67. 
Table 4.9 shows the result of the number, mean, standard deviation, and need 
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Table 4.8: Need rankings of inservice training program content in the area of envi­
ronmental education 
Rank Program Contents Number Mean S.D. 
1 Pollution and prevention 
of pollution 378 4.53 0.61 
2 Human and nature 377 4.16 0.75 
3 Natural resources 378 4.09 0.70 
4 Ecosystems 376 4.07 0.71 
5 Environment and society 378 4.06 0.70 
6 Environmental law 378 4.01 0.77 
7 Problem solving techniques 
for environmental issues 338 3.98 0.83 
8 Environmental issues 378 3.88 0.74 
9 Human population 378 3.73 0.78 
10 Investigative techniques 
for environmental issues 377 3.67 0.87 
rankings for the six teaching processes and professional concerns of inservice training 
for environmental educators. 
According to the data analysis reported in Table 4.9, the training need rated 
the highest, with a mean of 4.18, in terms of teaching process and professional con­
cerns was the need for choosing, obtaining, using, and evaluating environmental in­
structional materials and equipment. The need for a better understanding of the 
psychology of how students learn was rated as the least important, with a mean of 
3.72. 
According to the above findings, teachers living in different areas recognized the 
priority of the need of inservice training program content, and teaching process and 
professional concerns. These content topics would be meaningful. The three highest 
areas of need were 'pollution and prevention of pollution,' 'choosing, obtaining, using. 
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Table 4.9: Need rankings of inservice training relating to teaching process and pro­
fessional concerns in the area of environmental education 
Rank Program Contents Number Mean S.D. 
1 Material and equipment 375 4.18 0.70 
2 Planning and integrating 376 3.97 0.73 
3 Instructional techniques 373 3.89 0.69 
4 Evaluating 376 3.82 0.66 
5 Coordinating 367 3.81 0.74 
6 Learning psychology 377 3.72 0.82 
and evaluating environmental instructional materials and equipment', and 'humans 
and nature.' 
Regarding the significance tests of null hypothesis 2(a), Table 4.10 reveals the 
results of the mean, standard deviation, and analysis of variance tests of attitudes 
towards the content of inservice training among teachers living in different areas. 
The data analysis reported in Table 4.10 indicates that among teachers living in 
different areas there were significant differences beyond the 0.05 level of significance 
in terms of attitude towards inservice-taining program content related to natural 
resources and environmental issues. The Duncan's mutiple range test for significant 
variables is shown in Appendix D. 
Information regarding the need for program in 'natural resources', is included 
in Appendix D (see Table D.4). There were significant differences between teachers 
living in southern Taiwan {x = 4.31), and also those living in northern Taiwan (.ï 
= 3.99) and between teachers living in southern Taiwan and those living in central 
Taiwan {x = 4.02). Teachers living in southern Taiwan expressed a strong need for 
a training program on the subject of natural resources. 
Information regarding the need for training programs on the subject of envi-
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Table 4.10: Mean, standard deviation, and A NOVA tests relating to contents of 
inservice training among teachers living in different areas 
Program Overall S.D. F-
Contents Means Value 
Human and nature 4.16 0.75 1.04 
Ecosystems 4.07 0.71 1.21 
Human and population 3.73 0.78 2.16 
Natural resources 4.09 0.70 2.93* 
Pollution and prevention 
of pollution 4.53 0.61 0.91 
Environmental law 4.01 0.77 1.22 
Environment and society 4.06 0.70 0.75 
Environmental issues 188 0.74 2.88* 
Problem solving techniques 
for environmental issues 3.66 0.87 1.26 
Investigative techniques 
for environmental issues 3.98 0.83 1.17 
*P < .05 
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Table 4.11: Mean, standard deviation, and ANOVA tests relating to teaching pro­
cesses and professional concerns of inservice training among teachers 
living in different areas 
Teaching Processes and Overall S.D. F-
Professional Concerns Means Value 
Instructional techniques 3.84 0.69 4.08** 
Evaluation 3.82 0.66 0.56 
Planning and integrating 3.97 0.73 2.27 
Material and equipment 4.18 0.70 2.07 
Learning psychology 3.72 0.82 0.82 
Coordination 3.81 0.74 1.31 
< .01 
ronmental issues is included in Appendix D (see Table D.5). There were significant 
differences between teachers living in central Taiwan {x = 3.75) and those living in 
northern Taiwan {x = 3.99), and between teachers living in central Taiwan and those 
living in southern Taiwan {x = 3.88). Teachers living in central Taiwan expressed 
a lower need for training program on environmental issues than did those living in 
northern or southern Taiwan. 
Table 4.11 illustrates the results of the mean, standard deviations, and analysis of 
variance tests relating to attitudes towards the teaching processes and the professional 
concerns of inservice training among teachers living in different areas. 
According to the data analysis reported in Table 4.11, there was a significant 
difference, beyond the 0.01 level of significance, among teachers living in different 
areas in terms of teaching processes and professional concerns of training towards the 
need for instructional techniques. The Duncan's mutiple range test for significant 
variables is shown in Appendix D. 
Information regarding the training need for instructional techniques is described 
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in Appendix D (see Table D.7). There was a significant difference between teachers 
living in southern Taiwan = 4.20) and those living in northern Taiwan {x = 3.77), 
and likewise between teachers living in southern Taiwan and those living in central 
Taiwan {x = 3.84). Teachers living in southern Taiwan expressed a greater need for 
training in instructional techniques more so than those living in northern or central 
Taiwan. 
Based on the above findings the null hypothesis 2(a) was rejected. The results of 
analysis of variance tests relating to the need for program content, and to the teaching 
processes and professional concerns among teachers are included in Table C.2 and 
Table C.3 (see Appendix C). 
Null hypothesis 2(b) 
It was hypothesized that no significant difference in perception existed regarding 
the content of inservice training programs among teachers who serve in different type 
of schools. Table 4.12 illustrates the results of the mean, standard deviation, and 
analysis of variance tests. 
The data analysis reported in Table 4.12 indicates that there was no significant 
difference in need of program content among teachers serving in different types of 
schools beyond 0.05 level of significance. On the other hand, teachers serving in 
different types of schools expressed a similar inservice training need for program 
content for environmental education by tending to choose either the 'more need' or 
the 'strongly need' degrees on the need scale. 
Table 4.13 shows the results of the mean, standard deviation, and analysis of 
variance tests relating to inservice-training teaching processes and professional con-
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Table 4.12: Mean, standard deviation, and A NOVA tests relating to the need for in-
service training content among teachers serving in different type schools 
Program Overall S.D. F-
Contents Means Value 
Human and nature 4.16 0.75 2.22 
Ecosystems 4.07 0.71 1.94 
Human and population 3.73 0.78 2.08 
Human resources 4.09 0.70 0.64 
Pollution and prevention 
of pollution 4.53 0.61 0.08 
Environmental law 4.01 0.77 2.10 
Environment and society 4.06 0.70 1.28 
Environmental issues 3.88 0.74 1.70 
Problem solving techniques 
for environmental issues 3.66 0.87 0.75 
Investigative techniques 
for environmental issues 3.98 0.83 1.88 
cerns among teachers serving in different types of schools. 
Data reported in Table 4.13 reveal that teachers serving in different types of 
schools had a similar perception in terms of inservice training need concerning the 
'teaching processes and professional concerns'. Thus, the null hypothesis 2(b) of no 
significant difference was retained. The result of the analysis of variance tests relating 
to the need of program content and teaching processes and professional concerns 
among teachers are shown in Table C.4 and Table C.5 (see Appendix C). 
Summary According to the above findings, teachers scaled the training needs 
for environmental education in program content and in teaching processes and pro­
fessional concern areas with means greater than the overall mean of 3.67. The top 
three priorities were 1) pollution and prevention of pollution, humans and nature, 
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Table 4.13: Mean, standard deviation, and A NOVA tests relating to teaching pro­
cesses and professional concerns of inservice training among teachers 
serving in different types of schools 
Teaching Process and Overall S.D. F-
Professional Concerns Means Value 
Instructional techniques .3.84 0.69 0.58 
Evaluation 3.82 0.66 0.24 
Planning and integrating 3.97 0.73 1.13 
Material and equipment 4.18 0.70 0.38 
Learning psychology 3.72 0.82 0.69 
Coordination 3.81 0.74 0.69 
and instructional techniques, and 2) instructional techniques, evaluating, and plan­
ning and integrating. The lists in Table 4.8 and Table 4.9 can serve as an outline for 
inservice training program of environmental education in industrial/vocational senior 
high schools. 
Furthermore, in the 'other' training need areas, thirty-six teachers responded 
that the program content included two categories: 1) environmental protection and 
economic development, and 2) home and prevention of pollution. Twenty-nine teach­
ers responded that the 'other' item in teaching processes and professional concerns 
focused on the need for prevention of pollution in factory outlets and management. 
Null hypothesis 3 
It was hypothesized that no significant difference in perception existed in terms 
of organizations for teacher inservice training among teachers living in different areas 
Table 4.16 shows the distribution of teachers by areas and inservice training organi­
zations. 
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Table 4.14: Distribution of teachers, by areas and inservice training organizations 
Areas NTNU NCUE NKNU Total 
Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) 
Northern Taiwan 76 10 3 89 
(44.7) (11.6) (4.1) (27.1) 
Central Taiwan 38 66 2 106 
(22.4) (76.7) (2.7) (32.2) 
Southern Taiwan 38 7 58 103 
(22.4) (8.1) (79.5) (31.3) 
Eastern Taiwan 18 3 10 31 
(10.6) (3.5) (13.7) (9.4) 
Total 170 86 73 329 
(51.7) (26.1) (22.2) (100) 
Data from Table 4.14 indicate that teachers living in northern Taiwan (n = 76) 
outnumbered others in National Taiwan Normal University (NTNU), teachers living 
in central Taiwan (n = 66) outnumbered others in National Chuanghua University 
of Education (NCUE), and those living in southern Taiwan (n = 58) outnumbered 
others in National Koushing Normal University (NKNU). Overall, more than half of 
the teachers (51.7 percent of, or 170, respondents) chose NTNU as their inservice 
training organization. 
Regarding 'other' inservice training organizations, forty-one educators catego­
rized their preferred organizations into three groups: the teacher colleges, the envi­
ronmental education centers, and the universities with department of environmental 
engineering. Teachers also chose inservice training organizations in accordance with 
where they lived. Obviously, geographic proximity might help them save time and 
money on transportation and lodging. 
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Table 4.15: ANOVA tests relating to inservice training organization among teachers 
living different areas 
Source df SS MS F Prob. 
Area 3 46.56 15.52 15.79 0.00** 
Residual 
**r> , ni 
366 359.83 0.98 
Regarding the significance test of null hypothesis 3, Table 4.15 reveals the results 
of the analysis of variance tests relating to inservice training organization among 
teachers living in different areas. 
Data reported in Table 4.15 reveal that beyond the 0.01 level of significance, 
there was a significant difference among educators living in different areas in terms 
of their perceptions towards priority of inservice training organization. Thus, null 
hypothesis 3 was rejected. 
Results of Duncan's mutiple range test for significant variables are shown in 
Appendix D (see Table D.6). There were significant differences between teachers 
living in southern Taiwan (;c = 2.00) and those living in northern Taiwan (z = 
1.51), and also between teachers living in southern Taiwan and those living in central 
Taiwan (.-c = 1.86). 
Summary Based on the above findings, null hypothesis 3 was rejected. Teach­
ers chose the inservice training organization whose locations were closer to them. 
Educators living in eastern Taiwan chose NTNU because there was no other univer­
sity in that area. Teachers preferred, in addition to NTNU, NCUE, and NKNU, the 
following organizations: the teacher colleges, the environmental education centers, 
and the universities with environmental engineering departments providing inservice 
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Table 4.16: Distribution of teachers' inservice training priorities, by time period 
Time Period Priority 1 Priority 2 Priority 3 Priority 4 Total 
Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Summer session 287 48 13 30 
(75.9) (12.7) (3.4) (7.9) (100) 
Winter session 32 246 65 . 34 377 
(8.5) (65.3) (17.2) (9.0) (100) 
Academic year 16 38 232 90 376 
(14.3) (10.1) (61.9) (23.9) (100) 
Regular semester 79 32 61 200 372 
(21.2) (8.6) (16.4) (53.8) (100) 
training for environmental education. 
Null hypothesis 4 
It was hypothesized that no significant differences in perception existed among 
teachers living in different areas in terms of priorities about time preferences for in-
service training. Table 4.16 shows the distribution of teachers' priorities for inservice 
training, by time period. 
An analysis of the data reported in Table 4.16 indicates that educators (75.9 
percent of, or 287, respondents) preferred the summer for their inservice training 
time. Inservice training during winter vacation (65.3 percent of, or 246, respondents) 
was the second priority. The third priority for training time (61.7 percent of, or 232, 
respondents) was the academic year. Inservice training during a regular semester 
(53.8 percent of, or 200, respondents) was the last priority. Teachers chose summer 
and winter sessions as the top two priorities probably because at these times they 
have much more free time. 
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Table 4.17: ANOVA tests relating to inservice-training time preferences among 
teachers living in different areas 
Source df SS MS F Prob. 
Summer session 3 2.12 0.71 0.89 0.45 
Residual 374 296.73 0.79 
Winter session 3 1.65 0.55 1.00 0.39 
Residual 373 204.29 0.55 
Academic year 3 5.17 1.72 3.45 0.02* 
Residual 372 185.77 0.50 
Regular semester 3 7.32 2.44 1.67 0.18 
Residual 368 540.42 1.47 
< .05 
The significance test of null hypothesis 4, Table 4.17 indicates the results regard­
ing inservice-training time preferences among teachers living in different areas. 
Analysis of data reported in Table 4.17 indicates that, beyond the 0.05 level 
of significance, there was a significant difference among teachers living in different 
areas in terms of perception towards inservice-training time preference. Thus, the 
null hypothesis was rejected. 
Duncan's multiple range test for significant variables is included in Appendix D 
(see Table D.8). There were significant differences between teachers living in eastern 
Taiwan {x = 2.78) and those living in southern Taiwan {x = 3.08), and also between 
teachers living in eastern Taiwan and those living in central Taiwan (5 = 3.18). 
Summary Based on the above findings, the null hypothesis of no significant 
difi"erence was rejected. Teachers living in different areas stated their preference for 
time of inservice training as follows: 1) summer session, 2) winter session, 3) academic 
year (Saturday night and Sunday), and 4) regular semester. 
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Table 4.18: Distribution of teachers' priorities of inservice training, by formats 
Time Period Priority 1 Priority 2 Priority 3 None Total 
Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Graduate course 121 40 90 127 378 
(32.0) (10.6) (23.8) (33.6) (100) 
Training 143 144 48 45 380 
(37.6) (37.9) (12.6) (11.8) (100) 
Conference/seminar 45 121 119 95 380 
(11.8) (31.8) (31.3) (25.0) (100) 
Home-study course 23 37 37 283 380 
(6.1) (9.7) (9.7) (74.5) (100) 
Public-TV course 59 44 60 217 380 
(15.5) ( 11.6) (15.8) (57.1) (100) 
Null hypothesis 5(a) 
It was hypothesized that no significant difference in perception existed among 
teachers living in different areas in terms of priorities about inservice-training formats. 
Table 4.18 illustrates the distribution of teachers' priority of inservice training, by 
formats. 
Data reported in Table 4.18 indicate the teachers' top three inservice training 
formats: 1) training (88.1 percent of, or .335, respondents), 2) conference/seminar 
(74.9 percent of, or 285, respondents), and 3) graduate course (66.4 percent of, or 
251, respondents). Three-fourths of the teachers did not choose the home-study 
course, and more than half did not choose the public-TV course. The preference 
for home-study and public-TV courses were probably low because neither of these 
formats is well produced in Taiwan. 
Regarding the significance tests of null hypothesis 5(a), Table 4.19 shows the 
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Table 4.19: Mean, standard deviation, and A NOVA tests relating to inservice train­
ing formats among teachers living in different areas 
Formats Overall S.D. F-
Means Value 
Graduate course 2.60 1.25 0.53 
Training 1.99 0.99 2.25 
Conference/seminar 2.69 0.98 1.05 
Home-study course 3.53 0.90 1.32 
Public-TV course 3.14 1.14 0.54 
results of the mean, standard deviation, and analysis of variance tests relating to 
preference of inservice training formats among teachers living in different areas. 
Data reported in Table 4.19 reveal that there were no significant differences 
among teachers living in difference areas in terms of preference for inservice training 
formats. Thus, the null hypothesis was retained. On the other hand, teachers living 
in different areas had similar preferences for inservice training formats. The results 
of the analysis of variance tests regarding preference for inservice training formats 
among teachers living in different areas are shown in Table C.6 (see Appendix C). 
Null hypothesis 5(b) 
It was hypothesized that no significant difference existed between male teachers' 
and female teachers' preferences for inservice training formats. Table 4.20 illustrates 
the results of the number, mean, standard deviation, and t-tests regarding the pref­
erences of male educators and of female educators for inservice training formats. 
According to the results of the analysis reported in Table 4.20, there was no 
significant difference between male teachers and female teachers in terms of preference 
for inservice training formats. On the other hand, male teachers and female teachers 
69 
Table 4.20: Number, mean, standard deviation, and t-test relating to preferences for 











Graduate course 324 53 
2.56/1.25 2.85/1.23 -1.54 0.13 
Training 324 53 
1.99/0.99 2.00/1.02 -0.08 0.93 
Conference/seminar 324 53 
2.71/0.95 2.62/1.13 0.62 0.53 
Home-study course 324 53 
3.50/0.93 3.68/0.73 -1.59 0.12 
Public-TV course 324 53 
3.19/1.13 2.19/1.13 1.67 0.10 
had similar preference for inservice training formats. Thus, the null hypothesis was 
retained. 
Summary Based on the above finding, the null hypotheses 5(a) and 5(b) of no 
significant diff"erence were retained. The top three inservice training formats among 
male teachers and female living in different areas were as follows: 1) training, 2) 
conference/seminar, and 3) graduate course. 
Null hypothesis 6(a) 
It was hypothesized that no significant difference in perception existed among 
teachers living in different areas in terms of methods employed in teaching environ­
mental protection courses. Table 4.21 shows the distribution of teachers living in 
different areas, by teaching methods. 
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Table 4.21: Distribution of teachers living in different areas, by teaching methods 
Areas Lecture Group Discussion Videotape Film Field Trip 
Number Number Number Number Number 
(PCT) (PCT) (PCT) (PCT) (PCT) 
Northern Taiwan 67 26 40 29 41 
(29.5) (32.1) (24.5) (25.2) (27.2) 
Central Taiwan 76 29 55 36 41 
(33.5) • (35.8) (33.7) (31.3) (27.2) 
Southern Taiwan 64 23 58 42 57 
(28.2) (28.4) (35.6) (36.5) (37.7) 
Eastern Taiwan 20 3 10 8 12 
(8.8) (3.7) (6.1) (7.0) (7.9) 
Total 227 81 163 115 151 
(59.7) (21.3) (42.9) (30.3) (39.7) 
The data analysis reported in Table 4.21 reveals that the teaching methods em­
ployed in environmental education was ranked by'the teachers as follows; 1) lecture 
(59.7 percent of, or 227, respondents), 2) videotape (42.9 percent of, or 163, respon­
dents), 3) field trip (39.7 percent of, or 151, respondents), 4) film (30.3 percent of, or 
115, respondents), and 5) group discussion (21.3 percent of, or 81, respondents). The 
use of the teaching method of 'field trip' was ranked low perhaps because teachers did 
not have enough course time to arrange such trips(MOE, 1990) and or because they 
did not know how to coordinate the activity with other teachers of environmental 
education (see Table 4.9). 
Regarding the significance tests of null hypothesis 6(a), Table 4.22 shows the 
results of the mean, standard deviation, and analysis of variance tests regarding 
teaching methods for environmental education. 
Data reported in Table 4.22 reveal that there was no significant difference among 
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Table 4.22: Mean, standard deviation and ANOVA tests relating to teaching meth­
ods among teachers living in different areas 
Teaching Overall S.D. F-
Methods Means Value 
Lecture 0.60 0.49 1.53 
Group discussion 0.21 0.41 1.86 
Videotape 0.43 0.50 1.84 
Film 0.30 0.46 0.85 
Field trip 0.40 0.49 1.71 
teachers living in different areas in terms of teaching method for environmental edu­
cation. Thus, the null hypothesis was retained. On the other hand, teachers who live 
in different areas had similar perceptions about teaching methods for environmen­
tal education. The results of the analysis of variance tests regarding environmental 
education teaching methods among teachers living in different areas is included in 
Table C.7 (see Appendix C). 
Null hypothesis 6(b) 
It was hypothesized that no significant difference in perception would be found 
regarding teaching methods for environmental education among male teachers and 
female teachers. Table 4.23 illustrates the results of number, mean, standard devia­
tion, and t-tests regarding the teaching methods of environmental education among 
male and female educators. 
According to the results of the analysis reported in Table 4.23, there was no 
significant difference between male teachers and female teachers in terms of teaching 
methods of environmental education. Instead, male educators and female educators 
had similar perceptions towards the teaching methods of environmental education. 
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Table 4.23: Mean, standard deviation, and t-tests relating to the perception of 











Lecture 324 53 
0.59/0.49 0.61/0.48 -0.76 0.45 
Group discussion 324 53 
0.20/0.40 0.25/0.43 -0.69 0.49 
Videotape 324 53 
0.41/0.49 0.51/0.51 -1.31 0.19 
Film 323 53 
0.31/0.46 0.26/0.45 0.71 0.48 
Field 324 53 
0.41/0.49 0.34/0.48 0.97 0.33 
Thus, the null hypothesis was retained. 
Summary Based on the above findings, the null hypotheses 6(a) and 6(b) 
were retained. Both male and female teachers living in different areas ranked three 
preferences for environmental education teaching methods as follows: 1) lecture, 2) 
videotape, 3) field trip, 4) film, and 5) group discussion. 
Null hypothesis 7 
It was hypothesized that no significant difference in perception would be found 
among public school teachers and private school teachers in terms of administrative 
support for inservice training. Table 4.24 shows the distribution of public school 
teachers and private school teachers, by degree of principals' support. 
Data reported in Table 4.24 indicate that 58.1 percent of, or 218, respondents 
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Table 4.24: Distribution of public and private school teachers, by degree of princi­
pals' support 
Degree of Public School Private School Total 
Principal's Support Number Number Number 
(PCT) (PCT) (PCT) 
Very much 59 29 88 
(26.9) (18.6) (23.5) 
Somewhat 123 93 218 
(56.2) (60.9) (58.1) 
Not much 16 16 32 
(7.3) (10.3) (8.5) 
Not at all 21 16 37 
(9.6) (10.3) (9.9) 
Total 219 156 375 
(58.4) (41.6) (100) 
realized that their principals supported environmental education only 'somewhat.' 
Only one-fourth of the principals supported environmental education 'very much.' 
Principals who did not support environmental education 'very much' might be viewed 
so because they did not know much about environmental education. An inservice 
training need assessment of school administrators may thus be called for. 
Table 4.25 shows the distributions of public school teachers and private school 
teachers, whose transportation fees are reimbursed. 
Data reported in Table 4.25 reveal that 45.6 percent of, or 171, respondents were 
reimbursed of their transportation fee for over 80 percent after attending inservice 
training and that (43.7 percent of, or 164, respondents) were reimbursed for less than 
20 percent of their fees. Only half of the public schools provided teachers with over 
80 percent of their transportation fees and half of the private schools provided less 
than 20 percent. 
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Table 4.25: Distribution of public and private school teachers, by transportation 
fees reimbursed 
Transportation Fees Public School Private School Total 
Reinbursed Number Number Number 
(PCT) (PCT) (PCT) 
Over 80% 111 60 171 
(50.7) (38.5) (45.6) 
79% - 60% 74 11 25 
(6.4) (7.1) (6.7) 
59% - 40% 6 8 14 
(2.7) (5.1) (3.7) 
39% - 20% 1 0 1 
(0.5) (0) (0.3) 
Below 20% 87 77 164 
(39.7) (49.4) (43.7) 
Total 219 156 375 
(58.4) (41.6) (100) 
Table 4.26 describes the distribution of public and private school teachers, by 
hotel fees reimbursed. 
Data from Table 4.26 indicate that approximately half of the teachers (49.1 
percent of, or 184, respondents) were reimbursed for less than 20 percent of their 
hotel fees after attending inservice training and that 46.1 percent of them, or 153 
teachers were reimbursed for over 80 percent of their fees. Findings from Table 4.24, 
Table 4.25, and Table 4.26, reveal that even though principals supported inservice 
training, only approximately half of the schools provided 100% down to 60% of the 
transportation fees and hotel fees of the teachers. This partial support may have 
been because teachers attended inservice training not conducted by the Ministry of 
Education (MOE, 1990). 
Table 4.27 shows the distribution of public school teachers and private school 
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Table 4.26: Distribution of public and private school teachers, by hotel fees reim­
bursed 
Hotel Fees Public School Private School Total 
Reimbursed Number Number Number 
(PCT) (PCT) (PCT) 
Over 80% 94 47 141 
(42.9) (30.1) (37.6) 
79% - 60% 17 15 32 
(7.8) (9.6) (8.5) 
59% - 40% 7 8 15 
(3.2) (5.1) (4.0) 
39% - 20% 2 1 3 
(0.9) (0.6) (0.8) 
Below 20% 99 85 184 
(45.2) (54.5) (49.1) 
Total 219 156 375 
(58.4) (41.6) (100) 
teachers, by teaching demonstration. 
According to the data analysis reported in Table 4.27, more than half of the pub­
lic school teachers (68.5 percent of, or 150, respondents) and private school teachers 
(68.6 percent of, or 107, respondents) preferred a teaching demonstration delivery 
related to their inservice training subjects. 
Table 4.28 shows the distribution of public school teachers and private school 
teachers, by schools' environmental education activities. 
The data reported in Table 4.28 indicate that approximately 80 percent of, or 
175, public school teachers recognized that their schools emphasized environmental 
education activities and, that 67.6 percent of, or 94, respondents serving in private 
school also recognized this fact. These high figures may be due to individual princi­
pals' support of these activities (see Table 4.24). 
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Table 4.27: Distribution of public and private school teachers, by the preferred 
teaching demonstration 
Teaching Public School Private School Total 
Demonstration Number Number Number 
(PCT) (PCT) (PCT) 
Yes 150 107 257 
(68.5) (68.6) (68.5) 
No 69 19 118 
(31.5) (31.4) (31.5) 
Total 219 156 375 
(58.4) (41.6) (100) 
Table 4.28: Distribution of public school teachers and private school teachers, by 
schools' environmental education activities 
Activities Public School Private School Total 
Number Number Number 
(PCT) (PCT) (PCT) 
Strongly emphasized 59 10 99 
(26.9) (25.6) (26.4) 
Emphasized 116 84 200 
(53.0) (42.0) (53.3) 
Somewhat emphasized 26 23 49 
(11.9) (14.7) (1.3.1) 
Ignored 10 6 16 
(4.6) (3.8) (13.1) 
Strongly ignored 8 3 11 
(3.7) (1.9) (3.0) 
Total 219 156 375 
(58.4) (41.6) (100) 
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Table 4.29: Mean, standard deviation, and t-tests relating to the perception of ad­
ministrative support for environmental education among public school 
teachers and private school teachers 
Administrative Public School Private School 
Support Number Number T-
Mean/S.D. Means/S.D. Value Prob. 
Principals' support 219 156 
1.84/0.67 1.45/0.63 -1.06 0.11 
Transportation fees 219 156 
2.72/1.90 3.15/1.89 -2.14 0.03* 
Hotel fees 219 156 
2.98/1.91 3.40/1.83 -2.14 0.03* 
Environmental education 
activities 219 156 
1.91/0.81 1.97/0.76 -0.28 0.78 
< .05 
Regarding the significance tests of null hypothesis 7, Table 4.29 shows the results 
of the number, mean, standard deviation, and t-tests regarding the administrative 
support for environmental education among public school teachers and private school 
teachers. 
According to the results of the analysis reported in Table 4.29, at the 0.05 level, 
there were significant differences among public school and private school teachers in 
terms of transportation and hotel fees reimbursed after attending inservice training. 
Private school teachers received less transportation and hotel reimbursement than 
public school teachers. This lower reimbursement may be attributed to principal 
support or to the lack of financing. 
Summary Based on the above findings, null hypothesis 7 was rejected. Ad­
ministrative support of inservice training for environmental education in the public 
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school in terms of inservice training for environmental education in terms of prin­
cipal support and in terms of transportation and hotel fees was greater than that 
accorded to the private school teachers. The public school educators' willingness to 
teach demonstrations related to their inservice training subjects was also greater than 
that of private school teachers. In general, public schools emphasized environmental 
education more than private schools did. 
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CHAPTER 5. CONCLUSIONS, SUMMARY, AND 
RECOMMENDATIONS 
By gathering the perceptions of teachers responsible for instructions in environ­
mental protection and pollution prevention, this study was designed to develop a 
sequential procedural steps of inservice training of environmental education for in­
dustrial /vocational senior high school teachers in Taiwan R.O.C. In this chapter, the 
findings reported in the previous chapters are summarized, conclusions are drawn, 
and recommendations are made based on these conclusions. 
Conclusions 
Conclusions are based on the hypotheses relating to the inservice training of 
industrial/vocational educators in environmental education. Each hypothesis is re­
stated and followed by a conclusion based on the findings presented in the preceding 
chapter. Table 5.1 summarizes the complete null hypotheses test information. 
Null hypothesis 1 
It was hypothesized that no significant differences in terms of attitudes about 
updating levels of environmental knowledge would be found among teachers living 
in different areas, or between teachers of different genders, or between teachers of 
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different school levels. 
Conclusion 1 
According to the data analysis documented in Tables 4,5 through 4.7 in the 
preceding chapter, teachers agree or strongly agree with the concepts that inservice 
training for environmental education should 1) concern teachers' needs, interests, and 
teaching practices; 2) clearly identify its purpose; 3) renew professional knowledge; 
4) implement innovations; 5) involve teacher in planning, developing, implementing, 
and evaluating; 6) involve classroom related problems; 7) be provided in graduate 
schools; 8) be scheduled according to teachers' need; 9) include a discussion of con­
cepts transferable to the classroom; 10) warrant release time from school administra­
tion; 11) provide a selection of training opportunity; 12) stimulate attendance; and 
13) promote the effectiveness of environmental education centers. 
Teachers were uncertain whether inservice training was well planned or mean­
ingful. This situation may be because more than half of the teachers (64.3 percent) 
had never been trained (see Table 4.4) and thus may not have realized the function 
or the purpose of inservice training. 
Information regarding the results of significance tests indicate that 1) teach­
ers living in different areas expressed consistent attitudes towards inservice training 
needs, with the exception of attitudes towards classroom-related problems, graduate 
school course studies, and inservice program schedules; 2) male teachers and fe­
male teachers expressed similar attitudes, except in terms of transferring of inservice 
training concepts to the classroom; and 3) public school teachers and private school 
teachers expressed consistent attitudes towards inservice training programs, with 
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the exception in terms of perceptions towards classroom-related problems, graduate 
school courses studies, schedules, release time, and environmental education centers. 
Based on these findings, there is a preponderance of evidence to reject the null hy­
pothesis. However, there were also several consistent attitudes in specific areas of 
inservice training. 
Null hypothesis 2 
It was hypothesized that no significant difference in terms of perception of need 
regarding inservice training program content existed among teachers living in different 
areas or serving in different types of schools. 
Conclusion 2 
Based on the data reported in Tables 4.8 through 4.13, it can be stated that 
teachers living in different areas ranked the inservice training-program content need 
as follows: 1) pollution and pollution prevention; 2) humans and nature; 3) nat­
ural resources; 4) ecosystems; 5) environment and society; 6) environmental law; 
7) problem-solving techniques for environmental issues; 8) environmental issues; 9) 
human population; and 10) investigative techniques for environmental issues. Re­
garding the need in terms of teaching processes and professional concerns, teachers 
living in different areas ranked the need as follows: 1) choosing, obtaining, using, and 
evaluating environmental instructional materials and equipment; 2) planning and in­
tegrating student learning experiences; 3) instructional techniques for different group 
of learners; 4) evaluation of environmental programs and learners; 5) coordinating 
environmental programs with other departments within the school; and 6) psychol­
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ogy of how students learn. To summarize the top three inservice training-priority 
needs among teachers are; pollution and pollution prevention, humans and nature, 
and choosing, obtaining, using, and evaluating environmental instructional materials 
and equipment. 
Significant differences exist among teachers living in the four regions of Taiwan 
in terms of their attitudes towards 1) inservice training needs for program content 
on natural resources and environmental issues (at the 0.05 level of significance) and 
2) inservice training needs of 'teaching process and professional concerns' on instruc­
tional techniques (beyond the 0.05 level of significance). Thus, null hypothesis 2(a) 
was rejected. 
The results of significance test of null hypothesis 2(b) reveal that teachers serv­
ing in different types of schools had consistent perceptions towards environmental 
education inservice training needs in terms of both program content and teaching 
processes and professional concerns. Thus, null hypothesis 2(b) was retained. 
Null hypothesis 3 
It was hypothesized that no significant difference in perception existed among 
teachers living in different areas in terms of preference for particular organizations to 
deliver teacher inservice training. 
Conclusion 3 
According to the findings reported in Tables 4.14 and 4.15, teachers living in 
different areas chose the inservice training organization whose location was closer to 
them. Educators living in eastern Taiwan preferred National Taiwan Normal Uni ver-
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sity (NTNU) because there was no other university in that area. Other alternative 
inservice training organizations, in addition to NTNU, NCUE (National Chuanghua 
University of Education), and NKNU (National Koushing Normal University), are 
teacher's colleges, environmental education centers, and universities with environ­
mental engineering departments. 
Information regarding significance tests indicates that teachers living in different 
areas expressed consistent preferences for inservice training organizations beyond the 
0.05 level of significance. Thus, null hypothesis 3 was rejected. 
Null hypothesis 4 
It was hypothesized that no significant difference in perception existed among 
teachers living in different areas in terms of time preferences for inservice training. 
Conclusion 4 
Based on the findings reported in Tables 4.16 and 4.17, teachers living in different 
areas ranked inservice training-time preference as follows: 1) summer session, 2) win­
ter session, 3) academic year (Saturday night and Sunday), and 4) regular semester 
(16 weeks, one meeting/week, 3 hours, 3 credits). Teachers preferred the summer ses­
sion and winter session probably because there is approximately two months of free 
time during summer and three weeks during winter vacation. The inservice training 
provided during these two sessions may be more convenient for teachers. 
Significance tests from Table 4.17 indicate that there were significant differences 
among teachers living in different areas in terms of time preferences for inservice 
training in the academic year (beyond the 0.05 level of significance). Thus, null 
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hypothesis 4 was rejected. 
Null hypothesis 5 
It was hypothesized that no significant difference in perception existed among 
male teachers and female teachers living in different areas in terms of priorities re­
garding inservice-training formats. 
Conclusion 5 
According to the findings reported in Tables 4.18 through 4.20, the three most 
popular inservice training formats were: training, conferences/seminars, and grad­
uate courses. Teachers did not prefer home-study and public-TV courses, perhaps 
because neither of these formats are well produced in Taiwan. Moreover, both home-
study and public-TV courses represent one-way communication and thus minimally 
interactive (Carpenter, 1983). 
Information regarding the results of significance test indicates that male teach­
ers and female teachers living in different areas expressed consistent preferences for 
inservice training formats. Thus, null hypothesis 5 was retained. 
Null hypothesis 6 
It was hypothesized that no significant difference in perception existed among 
male teachers and female teachers living in different areas in terms of instructional 
methods employed in teaching environmental protection courses. 
85 
Conclusion 6 
Based on the finding reported in Tables 4.21 through 4.23, teaching methods em­
ployed in environmental teaching were ranked as follows: 1) lectures, 2) videotapes, 
3) field trips, 4) films, and 5) group discussions. Notwithstanding, higher effective 
environmental education activity is the field trip (NEA, 1966; Stapp, 1986), which, 
when well-run, will be preceded and followed by a discussion period so that students 
may know what to look for and may clarify what they have learned. The infrequent 
use of field trips and of the group-discussion method may be the result of teachers not 
having enough course time to arrange such trips (MOE, 1986) and/or because they 
did not know how to coordinate the activity with other teachers of environmental ed­
ucation (Table 4.9). Thus, time constraints and attitudes towards coordination may 
limit the effectiveness of environmental education courses in industrial/vocational 
senior high schools. 
The results of significance tests of this null hypothesis reveal that male teachers 
and female teachers living in different areas had consistent perceptions towards the 
teaching methods employed in environmental education. Thus, null hypothesis 6 was 
retained. 
Null hypothesis 7 
It was hypothesized that no significant difference in perception would be found 
among public school teachers and private school teachers in terms of their perceptions 
of administrative support for inservice training. 
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Conclusion 7 
According to the findings reported in Tables 4.24 though 4.29, administrative 
support of public school for inservice training in environmental education, in terms of 
principal support, transportation fees, and hotel feesf is greater than that in private 
schools. The less supportive administration of private schools may be due to the prin­
cipal, to economic conditions, or both. It is possible that private schools have to seek 
support by themselves for such purposes. Inservice training for principals in terms 
of environmental education may thus be called for in the future. Moreover, public 
school teachers' willingness to teach demonstrations related to their inservice train­
ing subjects was greater than that of private school teachers. Again, the principal's 
support for environmental education may be the key to inservice training in environ­
mental education. The more that principals support such training, the greater is its 
effectiveness and the more such educational activities are supported. This becomes 
a cyclical process which tends to produce effective outcomes. 
Information regarding the results of significance tests of the null hypothesis indi­
cates that public school teachers and private school teachers have different perceptions 
of administrative support for environmental education in terms of reimbursement of 
transportation fees and hotel fees (at the 0.05 level of significance). Thus, null hy­
pothesis 7 was rejected. 
Table 5.1 illustrates null hypotheses test information. 
Summary 
The purpose of this study was to develop a sequential procedural steps of inser­
vice training of environmental education for industrial/vocational senior high school 
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Table 5.1: Null hypotheses test table 













Total 5 . 7 
teachers in Taiwan R.O.C. The study investigated the attitudes and needs of teach­
ers in terms of inservice training for environmental education. It also investigated 
teachers' perceptions of content, formats, organizations, time preferences, teaching 
methods, and administrative support for inservice training. The samples of the study 
consisted of 381 industrial/vocational senior high school teachers in Taiwan R.O.C. 
Twelve hypotheses were tested at the 0.05 level of significance. Seven revealed 
significant difference and are listed by geographic area, gender, school level, and 
school type. There is a significant difference in respondents' perceptions regarding: 
1. updating levels of environmental knowledge among teachers living in different 
areas, or between teachers representing different genders, or between teachers 
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of different school levels; 
2. need for inservice training program content among teachers living in different 
areas; 
3. preference for particular organizations to deliver inservice training to teachers 
living in different areas; 
4. time preferences for inservice training by teachers living in different areas; and 
5. administrative support for inservice training between public school teachers and 
private school teachers. 
According to the previous chapters and conclusions, the effective sequential pro­
cedural steps of conducting inservice training in environmental education for indus­
trial/vocational senior high school teachers in Taiwan R.O.C. can be summarized as 
follows: 1) preliminary planning, which provides a master scheme and allows for the 
development of a quality program; 2) identifying needs, which determines what the 
problems are and the teachers' needs; 3) setting goals and objectives, which tackles 
a specific problem, defines the training goal, and matches the training purpose; 4) 
selecting activities, which considers the needs of participants and the problems en­
countered in classroom; 5) scheduling session, which considers costs, administrative 
support, resources, organization, and participants' time; and 6) evaluating outcomes, 
which determines whether the training objectives and the training goals are reached. 
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Recommendations 
Recommendations for practice 
1. It is recommended that either the Environmental Protection Administration 
Government of the R.O.C. or the Ministry of Education conduct a needs as­
sessment before any inservice training in environmental education is rendered in 
order to explore educators' needs and to identify the purposes of such training. 
2. It is recommended that either the Environmental Protection Administration 
Government of the R.O.C. or the Ministry of Education set up additional en­
vironmental education centers in central, southern, and eastern Taiwan. These 
centers should provide for educators and students instructional materials, infor­
mation, and equipment for environmental education. The teachers colleges and 
universities with environmental engineering departments should be equipped 
and prepared to become training organizations in addition to their current 
functions. 
3. It is recommended that the following program content be introduced first into 
inservice training for industrial/vocational senior high school teachers on basis 
of the six means reported in hypotheses 2(a) and 2(b): 1) pollution and pollu­
tion prevention; 2) humans and nature; 3) choosing, obtaining, using, and eval­
uating environmental instructional materials and equipment; 4) coordinating 
and integrating industrial/vocational education with environmental education; 
and 5) problem-solving abilities for pollution prevention. 
4. It is recommended that inservice training in environmental education be pro­
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vided in summer or winter sessions, especially for teachers living in eastern 
Taiwan. In urban areas, inservice training can be conducted during the aca­
demic year (Saturday night and Sunday) or during the regular semester (16 
weeks, one meeting/week, 3 hours, 3 credits). 
5. It is recommended that inservice training formats be multifaceted. In addi­
tion to training, conferences/seminars, and graduate courses, other delivery 
systems should be used to promote educators' practical teaching abilities in 
environmental education. 
6. It is recommended that the Ministry of Education provide both public and 
private schools with sufficient budgets to incorporate the inservice training of 
environmental education so that teachers can attend training full time and can 
also be reimbursed for over eighty percent of transportation and hotel fees. 
7. It is recommended that private school principals allow teachers more release 
time for inservice training and support more professional development activities 
leading to competency in the teaching of environmental education. 
8. It is recommended that teachers with a different majors be involved in inservice 
training in environmental education so that, by learning with one another, the 
integration and coordination of environmental education will be promoted. 
Recommendations for future 
1. It is recommended that industrial/vocational senior high schools' administra­
tors, including principals, be trained in environmental education so that they 
can be cognizant of the purpose and content of such training programs. 
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2. It is recommended that evaluations be conducted to provide feedback after 
inservice training in environmental education for decision-making and further 
improvement of environmental education in Industrial/Vocational Schools of 
Taiwan. 
3. It is recommended that the inservice training program content be able to be 
implemented at preservice training at industrial/vocational education level. 
4. It is recommended that this study be able to replicated toward administrators, 
parents, or community levels. 
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APPENDIX A. QUESTIONNAIRE AND LETTERS 
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INSERVICE ATTITUDES AND NEEDS FOR ENVIRONMENTAL EDUCATION 
lowa State University 
Department of Industrial Education and Technology 
Please answer ail items in this questionnaire. For items 1-10, place an "X" by 
the most appropriate answer. 
Demographics 
1. Please indicate the number of years that you have taught and/or 
worked in terms of environmental education. 
1. 0-4 years 
2. 5-9 years 
__3. 10 years or more 




__3. Ph. D. 
4. Other (Please specify) 
3. Please indicate your major area of study in the degree program 
listed in item 2. 
1. Chemistry 
__2. Biology 
3. Industrial/Vocational Education 
4. Environmental Science 
5. Other (Please specify) 
4. Please indicate the courses you have frequently taught. 
1. Chemistry 
2. Industrial safety and sanitation 
3. Workshop 
4. Other (Please specify) 
5. Please indicate the location of your school. 
1. North part of Taiwan 
2. Central part of Taiwan 
3. South part of Taiwan 
4. East part of Taiwan 
5. Off Taiwan 
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6. Please indicate your gender. 
1. Male 
2. Female 
7. Please indicate the type of school in which you teach. 
1. Public 
2. Private 
8. Please indicate the level of school in which you teach. 
1. Industrial 
2 . Agricultural industrial 
__3. Industrial business 
4. Industrial home economics 
5. Senior high school with industrial 
9. Please indicate the time elapsed since your having achieved the 
highest degree indicated in item 2. 
1. 2 years or less 
2. 3-5 years 
3. 6-10 years 
4, More than 10 years 
10. Please indicate the number of time you have participated in 
inservice training/conferences/seminars in the environmental 
education field. 
1. None 
_ _ 2 .  1 
__3. 2 
__4. 3 
5. More them 4 
Inservice Attitudes 
11-30 Items 11-30 are statements about inservice education. 
Please react to each statement by circling the number that 
most accurately reflects your attitude towards each statement. 
1. Strongly disagree (S.D.) 
2. Disagree (D.) 
3. Uncertain (U.) 
4. Agree (A.) 
5. Strongly agree (S.A.) 
11. Teachers should receive inservice credit for S.D. S.A. 
renewing their professional knowledge. 12 3 4 5 
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12. The implementation of innovations presented in 
inservice programs is often a function of the S.D. S.A. 
support received from school administrators. 12 3 4 5 
13. If more teachers were involved in plemning 
inservice progreuns, teacher commitment to them 
and attendance would be greater. 12 3 4 5 
14. Teachers need to be involved in the development 
of purposes, activities, and methods of 
evaluation for inservice programs. 12 3 4 5 
15. Inservice programs should be directly related 
to problems encountered in the classroom. 12 3 4 5 
16. Teachers should receive inservice credit for 
participation in university graduate courses. 12 3 4 5 
17. Many inservice activities are not relevant to 
teachers' needs. 12 3 4 5 
18. Most inservice activities should be carried on 
within the school in which the teacher works. 12 3 4 5 
19. More inservice activities should be scheduled 
summer/winter sessions. 12 3 4 5 
20. Most inservice programs are meeiningless. 1 2 3 4 5 
21. One of the most motivating inservice activities 
provides the opportunity for teachers to become 
acquainted with new teaching practices or 
innovative programs. 12 3 4 5 
22. Transfer of concepts presented and skills taught 
in inservice programs, to the problems of daily 
classroom life and school operations, is minimal.1 2 3 4 5 
23. Teachers should receive some release time for 
inservice education. 12 3 4 5 
24. The primary purpose of inservice education is to 
upgrade teachers' classroom performances. 12 3 4 5 
25. Most inservice programs are not wellpleumed. 1 2 3 4 5 
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26. Teachers should have the opportunity to select 
the kind of inservice activities that they feel S.D. S.A. 
will strengthen their professional competence. 12 3 4 5 
27. Inservice programs must include activities allowing 
for the diversity of interests existing among 
teachers. 12 3 4 5 
28. Most inservice programs arise from a study of the 
needs euid problems of teachers. 12 3 4 5 
29. Most teachers do not like to attend inservice 
activities. 12 3 4 5 
30. Environmental education centers have provided 
sufficient environmental education materials for 
for both teachers and students. 12 3 4 5 
Content 
31-47 Please respond to items 31-47 by indicating your opinion of 
the level of industrial/vocational educators' need for each 
concept being included in an inservice education program. Use 
the 1-5 scale below by circling the number. 
No Moderate Strong 




31. Humans and nature 1 2 3 4 5 
32. Ecosystems 12 3 4 5 
33. Human population 1 2 3 4 5 
34. Natural resources 12 3 4 5 
35. Pollution and prevention of pollution 12 3 4 5 
36. Environmental law 12 3 4 5 
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N.N. S.N, 
37. Environment euid society 1 2 3 4 5 
38. Environmental issues 12 3 4 5 
39. Investigative techniques for environmental 
issues 12 3 4 5 
40. Problem solving techniques for environmental 
issues 12 3 4 5 
41. Other (Please specify) 1 2 3 4 5 
Teaching Process and Professional Concerns 
42. Instructional techniques for different 
groups of learners -- mechemical family, 
electrical eind electronic fcunily, 
construction family, chemical family, euid 
industrial arts family (e.g., motivation, 
creativity, communication) 12 3 4 5 
43. Evaluation of environmental programs eind 
learners (e.g., identifying learner needs) 12 3 4 5 
44. Plcinning and integrating student learning 
experiences (e.g., group dynamics, 
workshops, emd field trips) 12 3 4 5 
45. Choosing, obtaining, using, and evaluating 
environmental instructional materials and 
equipment (e.g., videotapes, slides, and 
computers) 12 3 4 5 
46. Psychology of how students leam 1 2 3 4 5 
47. Coordinating environmental program with 
other departments within school 12 3 4 5 
48. Other (Please specify) 
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49. Please indicate in which university you would prefer to take 
em inservice training if one were offered. 
1. National Taiweui Normal University (NTNU) 
2. National Chuanghua University of Education (NCUE) 
__3. National Koushing Normal University (NKNU) 
__4. Other (Please specify) 
50-53 Below are listed possible time periods during which an 
inservice training may be scheduled. Please respond 
to this group of items by remking your preferences from 1-4. 
Use "1" as your most preferred time period and "4" as your 
least preferred. 
50. Summer session 
51. Winter session 
__52. Academic year (Saturday night emd Sunday) 
53. Regular semester--16 weeks (one meeting/week, 
3 hours, 3 credits) 
54-62 If an inservice training were offered in the university 
indicated in item 49, what would be your three top-priority 
concepts (Refer to items 31-41). Please use "1" as 1st 
priority, "2" as 2nd priority, cind "3" as 3rd priority. 
Concept Priority 
54. Humans eind nature 
55. Ecosystems 
56. Human population 
57. Natural resources 
58. Pollution and prevention 
of pollution 
59. Environmental law 
60. Environment and society 
61. Environmental issues 
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62. Investigative techniques 
for environmental issues 
63. Problem solving techniques 
for environmental issues 
64. Other (Please specify) 
Formats 
65-70 Items 65-70 list inservice-education formats. Please rank 
your top three preferences for these styles. Use "1" as 
your most preferred style and "3" as your least preferred. 
__65. Graduate course 
66. Training 
__67. Conference/seminar 
68. Home-study course 
__69. Public-TV course 
70. Other (Please specify) 
Techniques 
71-76 Items 71-76 list teaching techniques you may utilize to 
teach environmental protection. Please mark those techniques 
that you currently use with an "X". 
71. Lecture 
72. Group discussion 
73. Videotape 
__74. Film 
__75. Field trip (e.g., visits to factories) 
__76. Other (Please specify) 
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Administrative and Personal Factors 
Does your principal support inservice education? 
1. Very much 
2. Somewhat 
3. Wot much 
4. Not at all 
For how much of your transportation costs can you be reimbursed 
after attending inservice training? 
1. over 80% 
__2. 79% - 60% 
__3. 59% - 40% 
__4. 39% - 20% 
5 . Below 20% 
For how much hotel costs cêin you be reimbursed after attending 
inservice training? 
1. over 80% 
__2. 79% - 60% 
__3. 59% - 40% 
__4. 39% - 20% 
5. Below 20% 
Would you like to have a teaching demonstration associated with 
your inservice-education subject? 
__1. Yes 
__2. No 
__3. Other (Please specify) 
Over all, environmental educational activities in your 
school are 
__1. Strongly emphasized 
2. Emphasized 
3. Somewhat emphasized 
__4. Ignored 
5. Strongly ignored 
If you have any comments, please use the following space: 
**** THE END. Thank for your help. **** 
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1. 0-4 years 
2. 5-9 years 




4. Ph. D. 
sp Major area 1. Chemistry 
2. Biology 
3. Industrial Ed. 
4. Environmental S. 
0. Others 
cs Teaching 1. Chemistry 








1. North part 
2. Central part 
3. South part & off T. 
4. East part 
1. Male 
2. Female 





12 tp School types 1. Industrial 
2. Agricultural Ind. 
3. Ind. Business 
4. Ind. Home Econ. 
13 years Year gape 1. 2 years or less 
2. 3-5 years 
3. 6-10 years 
4. more them 10 years 
14 - feq .» Traiaing freq 1. None 
2 .  1  
3. 2 
4. 3 
5. More them 4 








5. Strongly agree 
35-52 nl - nl8 Needs survey 1. Strongly need 
on inservice 
training 3. Moderate need 
5. Strongly need 




54-57 pi - p4 Training time 1-4 
preference 
58-68 cl - cll Training 
priority 
1-3 
0. Empty 4 other 
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69-74 si - s6 Training 
styles 
1-3 
0. Empty ft other 
75-80 
81 





1. Techniques used 
0. Empty ft other 
1. Very much 
2. Somewhat 
3. Not much 
4. Not at all 
82-83 feel 
f ee2 
Transportation 1. Over 80% 
ft hotel fee 2. 79% - 60% 
3. 59% - 40% 
4. 39% - 20% 
5. Below 20% 
84 demon Demonstration 1. Yes 
2. No 
0. other 
85 act Activities 1. Strongly emph. 
2. Emph. 
3. Somewhat emph. 
4. Ignored 
5. Strongly ignored 
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APPENDIX C. ANALYSIS OF VARIANCE 
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Table C.l: ANOVA tests relating to attitude of updating knowledge of environmen­
tal education among teachers living in different areas 
Source df SS MS F Prob. 
Attitude 1 3 1,33 0.44 1.23 0.30 
Residual 375 135.70 0.36 
Attitude 2 3 2.15 0.72 1.13 0.34 
Residual 375 238.17 0.64 
Attitude 3 3 2.72 0.91 1.78 0.15 
Residual 375 191.28 0.51 
Attitude 4 3 0.41 0.14 0.24 0.87 
Residual 375 212.46 0.57 
Attitude 5 3 7.83 2.61 5.05 0.002** 
Residual 374 193.15 0.52 
Attitude 6 3 7.62 2.54 3.17 0.02* 
Residual 375 300.50 0.80 
Attitude 7 3 4.86 1.62 2.11 0.10 
Residual 373 285.28 0.76 
Attitude 8 3 3.68 1.23 1.24 0.29 
Residual 376 370.90 0.99 
Attitude 9 3 18.98 6.33 5.64 0.00** 
Residual 375 420.43 1.12 
Attitude 10 3 3.14 1.05 1.31 0.27 
Residual 375 299.47 0.80 
Attitude 11 3 0.65 0.22 0.45 0.72 
Residual 374 181.56 0.49 
Attitude 12 3 2.52 0.84 0.93 0.43 
Residual 371 335.22 0.90 
Attitude 13 3 3.97 1.32 1.97 0.12 
Residual 374 250.75 0.67 
Attitude 14 3 0.41 0.14 0.85 
Residual 374 193.29 0.52 
Attitude 15 3 4.01 1.34 1.74 0.16 
Residual 373 286.16 0.77 
Attitude 16 3 0.17 0.06 0.18 0.91 
Residual 375 119.58 0.32 
Attitude 17 3 3.11 1.04 2.37 0.07 
Residual 375 164.50 0.44 
Attitude 18 3 4.94 1.64 2.19 0.09 
Residual 372 279.51 0.75 
Attitude 19 3 2.47 0.82 1.15 0.33 
Residual 373 266.99 0.72 
Attitude 20 3 4.90 1.63 1.99 0.12 
Residual 367 301.34 0.82 
*P < .05, **P < .01 
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Table C.2: ANOVA tests relating to perception of the need of program contents 
among teachers living in different areas 
Source df SS MS F Prob. 
Need 1 3 1.78 0.59 1.04 0.37 
Residual 372 211.33 0.57 
Need 2 3 1.84 0.61 1.21 0.31 
Residual 371 188.07 0.51 
Need 3 3 3.93 1.31 2.16 0.09 
Residual 373 226.01 0.61 
Need 4 3 4.19 1.38 2.93 0.04* 
Residual 373 177.92 0.48 
Need 5 3 1.02 0.34 0.91 0.44 
Residual 373 138.82 0.37 
Need 6 3 2.17 0.72 1.22 0.30 
Residual 373 221.79 0.59 
Need 7 3 1.86 0..37 0.75 0.52 
Residual 373 182.49 0.49 
Need 8 3 4.66 1.55 2.88 0.04* 
Residual 373 200.97 0.54 
Need 9 3 2.84 0.96 1.26 0.29 
Residual 372 278.94 0.75 
Need 10 3 2.43 0.81 1.17 0.32 
Residual 333 230.43 0.69 
*P < .05 
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Table C.3: ANOVA tests relating to the perception of the need for teaching process 
and professional concerns among teachers living in different areas 
Source df SS MS F Prob. 
Need 1 3 5.66 1.89 4.08 0.01** 
Residual 368 170.04 0.46 
Need 2 3 0.74 0.25 0.56 0.64 
Residual 371 163.64 0.44 
Need 3 3 3.57 1.19 2.27 0.08 
Residual 371 194.16 0.52 
Need 4 3 2.98 0.99 2.07 0.10 
Residual 370 177.29 0.48 
Need 5 3 1.64 0.55 0.82 0.48 
Residual 372 248.47 0.67 
Need 6 3 2.12 0.70 1.31 0.27 
Residual 362 195.25 0.54 
< .01 
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Table C.4: A NOVA tests relating to the perception of the need for program contents 
among teachers serving in different types of schools 
Source df SS MS F Prob. 
Need 1 4 4.97 1.24 2.22 0.67 
Residual 371 208.13 0.56 
Need 2 4 3.89 0.97 1.94 0.10 
Residual 370 186.02 0.50 
Need 3 4 5.03 1.26 2.08 0.08 
Residual 372 224.91 0.60 
Need 4 4 1.25 0.31 0.64 0.63 
Residual 372 180.86 0.49 
Need 5 4 0.11 0.03 0.08 0.99 
Residual 372 139.72 0.38 
Need 6 4 4.94 1.24 2.10 0.08 
Residual 372 219.01 0.59 
Need 7 4 2.50 0.63 1.28 0.28 
Residual 372 181.09 0.49 
Need 8 4 3.69 0.92 1.70 0.15 
Residual 372 201.94 0.54 
Need 9 4 2.26 0.56 0.75 0.56 
Residual 371 279.51 0.75 
Need 10 4 5.51 1.29 1.88 0.11 
Residual 332 227.70 0.69 
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Table C.5: ANOVA tests relating to the perception of the need for teaching pro­
cesses and professional concerns among teachers serving in different types 
of schools 
Source df SS MS F Prob. 
Need 1 4 1.11 0.28 0.58 0.68 
Residual 367 174.59 0.47 
Need 2 4 0.42 0.11 0.24 0.91 
Residual 370 163.96 0.44 
Need 3 4 2.38 0.59 1.13 0.34 
Residual 370 195.36 0.52 
Need 4 4 0.73 0.18 0.38 0.83 
Residual 369 179.53 0.49 
Need 5 4 1.85 0.46 0.69 0.60 
Residual 371 248.26 0.67 
Need 6 4 1.51 0.38 0.69 0.60 
Residual 361 195.86 0.54 
Table C.6: ANOVA tests relating to preference for inservice training formats among 
teachers serving in different areas 
Source df SS MS F Prob. 
Graduate course 3 2.47 0.82 0.53 0.66 
Residual 376 588.93 1.57 
Training 3 6.54 2.18 2.25 0.08 
Residual 376 364.39 0.97 
Conference/seminar 3 2.98 1.00 1.05 0.37 
Residual 376 357.60 0.95 
Home-study course 3 3.19 1.06 1.32 0.27 
Residual 376 303.55 0.81 
Public-TV course 3 2,09 0.70 0.54 0.66 
Residual 376 486.95 1.30 
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Table C.7: A NOVA tests relating to the teaching methods of environmental educa­
tion among teachers serving in different areas 
Source df SS MS F Prob. 
Lecture 3 1.11 0.37 1.53 0.21 
Residual 376 90.29 0.24 
Group discussion 3 0.93 0.31 1.86 0.14 
Residual 376 62.80 0.17 
Videotape 3 1.35 0.45 1.84 0.14 
Residual 376 91.73 0.24 
Film 3 0.54 0.18 0.85 0.47 
Residual 375 79.57 0.21 
Field trip 3 1.22 0.41 1.71 0.17 
Residual 376 89.78 0.24 
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APPENDIX D. DUNCAN'S MULTIPLE RANGE TESTS 
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Table D.l; Duncan's multiple range comparison of the attitude in that inservice 
program should be directly related to problems encountered in the class­
room 
Area 1 Area 2 Area 3 Area 4 
Means 3.92 4.05 4.28 4.22 
Area 1 3.92 
Area 2 4.05 
Area 3 4.28 
Area 4 4.22 ** 
Table D.2: Duncan's multiple range comparison of the attitude in that teachers 
should receive inservice credit for participation in university graduate 
courses 
Area 1 Area 2 Area 3 Area 4 
Means 3.80 3.75 4.07 3.97 
Area 1 3.80 
Area 2 3.75 
Area 3 4.07 + 
Area 4 3.97 
'"P < .05 
Table D.3; Duncan's multiple range comparison of the attitude in that more inser­
vice activities should be scheduled in summer/winter sessions 
Area 1 Area 2 Area 3 Area 4 
Means 3.62 3.55 3.93 3.17 
Area 1 3.62 
Area 2 3.55 
Area 3 3.93 +* 
Area 4 
=k*n , r,i 
3.17 +* 
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Table D.4: Duncan's multiple range comparison of the need in natural resources 
Area 1 Area 2 Area 3 Area 4 
Means 3.99 4.02 4.18 4.31 
Area 1 3.99 
Area 2 4.02 
Area 3 4.18 
Area 4 4.31 + + 
Table D.5: Duncan's multiple range comparison of the need in environmental issues 
Area 1 Area 2 Area 3 Area 4 
Means 3.99 3.75 3.96 3.88 
Area 1 3.99 
Area 2 3.75 + 
Area 3 3.96 
Area 4 3.88 
*P < .05 
Table D.6: Duncan's multiple range comparison of the need in the priority of inser­
vice training organization 
Area 1 Area 2 Area 3 Area 4 
Means 1.51 1.86 2.00 2.12 
Area 1 1.51 
Area 2 1.86 
Area 3 2.00 + + +* 
Area 4 2.12 
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Table D.7: Duncan's multiple range comparison of the need in instructional tech­
niques 
Area 1 Area 2 Area 3 Area 4 
Means 3.77 3.84 3.96 4.20 
Area 1 3.77 
Area 2 3.84 
Area 3 3.96 
Area 4 4.20 ** ** 
< .01 
Table D.8: Duncan's multiple range comparison of the preference of inservice train-
ing time period 
Area 1 Area 2 Area 3 Area 4 
Means 2.98 3.18 3.08 2.78 
Area 1 2.98 
Area 2 3.18 
Area 3 3.08 
Area 4 2.78 + * 
*P < .05 
